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ADVERTISEMENT

TO THE

SECOND EDITION,.

N juftice to the Author, it becomes necef-
fary for him to ftate, that during his late
_voyage.to India, Mr. Szee/, a bookfeller, of
Union-row, Little Tower-hill, republithed
nearly the whole of the 2d, 3d, 4th, sth, 6th,
7th, and 8th'chapters of the firft edition of
this work, 1n a voluminous compilation term-
ed, ¢ Elements and Practice of Rigging gnd
Seamanthip.” However illiberal {fuch treat-
ment muft appear to the truly generous mind,
the Author would the mohre free]y forgivc

a 3 Mr
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Mr. Stee/, had he not, by artfully endeavour-
ing to evade the. piracy, been guilty of fuch
mifreprefentation, as has a tendency to bring
his profeffional know ledge in queﬁlon Se-
veral deviations of - this"fort - aré tertained in
the 2d volume, 4to, of Mr. Stee/’s work, and
are produced to fhew that the Author has juft
reafon for complaining.

1ft, In page 282 of Mr. Stee/’s work, the
figure at the front of This treatife (which is
original) is deviated from, by the introduction
of a ufelefs moveable circle.

2d, In page 284 of Mr. Steel’s work is a
problem from the firft edition of this Treatife
¢ Upcn the Stab1hty ot Veflels.” In this
'lii‘oblem Mr. Steel has introduced a fourth
point, by the name of metacenter, which, one
= “might {uppofe, was mtroduced tor-the purpofe
of bewildering the reader; however, after
reading it feveral times over, it may poflibly
be concluded that the metacenter and centre of
;?’az‘;a?z are the fame thing; particularly if the

. reader omits the forced conclufion of the third
para-
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paragraph and, indeed, if Mr. Stee/ will
grant, that whatever part of a lever touches the

Sulcrum, that point is the centre of motwn, he

himfelf muft draw the fame condufion; for
by his own account the gietacenter 1s the ac-

knowledged prop or fulcrum ; thercfore, t_hc
metacenter and centre of motion are the fame
thing. Such an alteration of the originak
deftroys its fimplicity, and introduces the ab-

furd attempt at making ¢ lever play upon two
Julcrums at the fame time.

2d, In page 302 of Mr. Steel’s work, is a
problem entitled---¢¢ Of Mooring with two,
three, or more Anchors a-head.” I confefs
when I read the title, I expected alfo to find
two, three, or more anchors aftern; inftead of

which, after a few introductory lines, I met
a problem, from this Treatife, entitled, ¢ To
let go all the Anchors to the beft Advantage:”

what refemblance there 1s between the f{ub-
ftance of this problem and Mr. Steel’s title,
I am at a'lofs to difcover. But it accords with
Mr. Steel’s idea of mooring veflcls extremely

well; for in the plate facing page 302 of his

work,
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work, figures 1, 2, and 3, are reprefenta- -
tions of thips moored with both anchors

a-head !

In ﬁs edition, the reader will find much
new and original matter; alfo, a Syftem of
Naval Signals. | |
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which the Reader is requefted to alter with a pen.

e

Page 124, line 16, for bring, read bung. ‘

Page 156, 6th line from the bottom, omit the words

whick mey bave been,



TREATISE

ON THE

THEORY anxp PRACTICE

OF

SEAMANSHIP,

CHAP I

RespecTING THE PRrOPERTIES OF VEssEwe,
AND THE ACTION oF FrLvuips,

Upon the Floating of a Velfel,
FOR a veflel to float, The muft difplace a bulk
of water equal to her weight; from whence it
follows, that as much water as would fill the
cavity the fhip bas made, would be the exal
weight of the veflel and her contents. For,
imagine a veflel floating in water perfe@ly tran-
quil to be fuddenly lifted out, the tranquillity
will be immediately difturbed, and the water
will ruth from the furrounding parts to reftore
the equilibrium, which will not be perfedt till

B | the
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the cavity is filled up. Now, ifit is confidered-
that an equilibrium can only be brought about
by an equal momentum, it is clear, that the
water which now fills up the cavity exerts as
much force on its {urrounding water, as the fhip
in the former cafe ; therefore their weights muft

be precifely alike.

Upon 1be Centre of Gravity.

The centre of gravity of a body is that point

by which 1t may be fufpended, and the parts re-
main in perfe& equilibrium,

Upen the Centre of Cavity,

By the centre of cavity is meant the centre of
the hollow the veflel makes in the water, which is

-alfo the centre of the force that the water exer{s
to {fupport the veflel.

Upon the Centre of Motion.

Refpefling the place of the céntre of motion,
authors have differed. To me it appears to be

at the centre of the round of the veflel’s bottom :
and, 1f the bottom is perfeQly circular, that it
%will not change its fituation, though the centre
of gravity of the vefle} fhould varionfly alter.

5 B ¥
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Let us farther confider this point: fuppofe a
hollow cylinder, the half of which in fome mea-
{fure approaches the fhape of a veffel, to be
loaded at one part of its interior furface till it
will fwim in water the depth of its éentre parallel
to 1ts length ; then let it be rolled to and fro, and
its centre will be found to have the leaft motion.
Now, let the fame load be moved higher up
towards the centre of the cylinder, the furface
of the water will {till cut the centre of the cylin-
der, as the load has not been leffened; and if
it be rolled, the centre will yet be found to have
the leaft motion.

Again: let the load be reduced, fo that the
centre of the cylinder may float above the
water; roll ity and it will be feen that the leaft
motion 1s yet in the centre of the cylinder, fot
the centre cannot be brought nearer to the fur-
face of the water; and in every poffible cafe,
be the load light or-heavy, and the centre of gra-
vity varioufly altered, ftill the centre of motion
will ever be at the centre of the cylinder; from
which it may be concluded that the centre of
any fimilar body, as a veflel, will alfo be the
centre of motion. Having eftablifhed the three
foregoing points, we fhall proceed to explain
the realon of the ftability of veflels,

B Upen
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Upon the Stability of Veflels.

The ftability of a veflel depends upon the mo-

mentum of her centre of gravity, which muft
be placed below the centre of motion ; and the

greater the momentum, the greater will be her
flability. |

The momentum may be increafed by two
means, Firft, by augmenting the weight {o that
the centre of gravity may preferve the fame dif-
tance from the centre of motion; or, by placing
the fame weight lower in the veflel, that the cen-
tre of gravity may be removed farther diftant
from the centre of motion. Let us confider {ta-
bility by the afliftance of a figure.

Let the half circle ABD, plate 1, fig. 1, re-
prefent the tranfverfe feftion of a veflel’s bot-
tom ; HO the {urface of the water; M the cen-
tre of motion; C the centre of cavity; G the
centre of gravity ; and the line GM the vertical
axis of the veflel, which may- be turned round
the point M as on a fulcrum conceived to be
fupported by the centre of cavity C. By thus
himply confidering the veflel as a lever in the
direflion of her vertical axis playing round her
¢entre of motion, it is plain, that 1if the centre
of gravity was placed above the point M, the
veflel would upfet; therefore, that the thip may
bave flability the centre of gravity muft be below
$1s point,

A litde
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A little refle&ion will thow, that the centre
of cavity and motion are ever in the {ame ver-
tical line to the horizon; but that the centre
of gravity may be on either fide this line, accord-
ing to the inclination of the veflel, While'G 1s
immediately beneath the centre of motion, itg
aflion is to preferve the veflel in her ereét fiate ;
but direétly fhe is inclined, 1ts aftion is to rein-
ftate her ; and this with a power increafing as the.
veflel inclines, and as G rifes through the qua-
drant GP. This power is as the horizontal dii-
tance of the gravity from the fulcrum, which dif-
tance 1s equal to the fine of inclination; for, let
GMg be the angle of inclination, then QM will
be the horizontal diftance of the gravity from the
fulcrum, but QM 1s equal to g G the {ine of in-
clination—therefore the momentum of gravity,
or a veflel’s ftability with any inclination, may
be exprefled by multlplylnu‘ the gravity by the

fine of inclination.
~ Alfo, if the gravity be placed lower in the
veflel, for inftance, at B, it is readily {een, that
with the fame inclination, the ftability is greater,
for the grﬁvity 1s removed from the fulcrum,

equal to the horizontal diftance Bb, which 1§
greater than G g.

B 3 Upon
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Upon the Difference of Stability between the Length
and Breadth of a Velfel,

Let us now examine why there is fo great a
difference of ftability between the length and
breadth of a veflel. A veflel eafily inclines
round her longitudinal axis, but is with much
difficulty inclined round her tran{verfe axis. For
this purpofe let HO, plate 1, fig. 2, reprefent
the furface of the water; HGO the curve of 2
veffel’s longitudinal feftion, of which E 1s the
centre ; and let the fmaller circle reprefent the
carve of her tranfverfe feftion, of which B 1s the
centre ; and G the centre of gravity of the vel-
fel. Now, if the vefel be given an inclination
round her longitudinal axis, B is the centre of
motion or top of the fulcrum which fhe turns
upon ; and fuppofing the inclination equal to
the angle GBK, her ftability will be exprefled by
the gravity G multiplied by GK; but if {he be
given the fame inclination round ber tranfverfe
ax1s, 1n which cafe E is the centre of motion,
her flability will then be as the gravity G multi-
plied by BI, which is confiderably greater than
GK. This being the cale, it follows, that the
force neceflary to give a veflel an inclination
round her tranlverfe axis, muft be as much

greaicr
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greater than the force neceflary to give her the
fame inclination round her longitudina! axis, as
the line B I is longer than G K,

At prefent we have only examined the ftability
of veflels upon a fuppofition that their bottoms
are circular; we fhall now fhew, that, by in-
creafing their breadth, the ftability may be
greatly augmented,

Let us fuppofe that the tranfver{e feftion, plate
1, fig. 1, be allowed more beam, and increafed
by the dotted lines. Now, when this veflel 1s
rolled over, it is plain that the cavity will be aug-
mented towards the fide O, of courfe its centre
muft remove towards O, fay to E, and as E 13
ever beneath the centre of motion, erett Em,
and where it cuts the vertical axis of the veffel,
that point, in the prelent cale, will be the centre
of motion. Now, admitting that the veflel be
inclined equal to the angle GM g as before, or
E M'g, which is the fame; then her ftability will
be exprefled by the gravity G multiplied by R g,
but with this fame inclipation in the former cale,
where the veffel’s bottom was fuppofed to be cir-
cular, her ftability was expreffed by G multiplied
by G g, whichis confiderably lefs than Rg. There-
fore, by increafing the veffel's beam, there is a gain .

of ftability equal ta thedifference of the lines G g
and R g. The {ame realoning will tend to thew,
that if the longitudinal fe€tion, plate 1, fig. 2, was

B4 increafed
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increafed at the bow fimilar to the dotted curved
line, a veffel’s ftability may be yet more aug-
mented by her build, with refpe&t to her length.

For the fake of fimplicity, in the foregoing
reafoning refpelling ftability, the gravity of the
vellel above the centre of the motion, which 1s
afting in oppofition to that below, has not been
confidered. Therefore, to have an exaft know-
ledge of any veffel’s ftability with a given incli-
nation, it will be neceflary to gain the momen-
tum of the gravity which is above the centre
of motion, and the momentum of the gravity
which is below the centre of motion; then
the momentum above (which muft ever be the
leaft,) being fubtratted from the momentum bey
low, willleave the ftability.

Remarks upor the Stability and Rolling of a Veffel,

. When {ailing in fmooth water, the greater the
fiability the better; but if a veflel with a heavy
cargo, flowed low in her bottom, be fent outinto
a rough, tempefluous {ea, where every wave will
throw her from her equiliibrium, fhe will return
with fuch violence as to endanger her mafts; and
fhould the be difmafted, her roll will then be
with ftill greater force, poflibly to the deftruc-
tion of her l:_mfl. Was the cargo in this labour-
.iﬂg veflel to be removed mgher up towards the

centre
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centre of motion, fo as to leffen her ftability,
fhe would be found confiderably eafier; her
roll would be by fuch deliberate motions, as to
leflen the danger to her maits and hull.

The rolling of a veflel alio may be confiderably
moderated by increafing the keel, as praétically
appears by experiments made on board veflels
with fliding keels; but as increafing the keel of

a vellel augments her draught of water, the fame
may be effetted by bolting a keel upon the bilge,
on each fide, about a third from the keel to the
water-mark, making an angle with the vertical
axis of the veflel of about 15 degrees, as repre-

fented by plate 1, fig. 14, at E E, that when the
vellel 1s upon a wind, and inclined over, the lee-

keel may be vertical. Itisnotintended that thefe
keels thould extend the whole length of the vel-
fel, but as far as may be thought convenient.
Along the bilge, their bottom fhould run paral-
lel with the proper keel, that in cafe of ground-
ing, a greater number of timbers may bear the
weight, Thus three advantages would be ac-
quired, viz. moderating the roll, holding a bet-
‘ter wind, and greater {ecurity when grounded.

Itis not out of place to remark, that, even in
a calm, bracing up the yards and {etting the
{tay-fails will very much contribute to moderate
the rolling of a yeflel, though certainly at the
¢xpenge of the fails.

Upon
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Upon tbe direfi and oblique Impulfes of Fluids.

In confidering the impulfes of fluids it muft be
remembered, that it 1s of no confequence whether
the fluid f}rike the body, or the body the fluid ;
thatis, the impulfion againt the bow of a fhip at
anchor in a tide of three knots, is the fame as if

the fhip {ailed three knots through the yater.

TueEoREM,

A Fluid firikes @ Surface perpendicularly as tbﬂ
Square of its Velocity.

DEMONSTRATION.

- When a body in motion firikes perpendicus
larly another, which 1s at reft, it is with its mo-
mentum, that is, with a force equal to its mafs
multiplied by its velocity ; andif the mals of the
body be called one, it 1s eally conceived that a
body will {inke or impel another with a force
that may be expreffed by its velocity ; buta body
moving in a fluid will have to encounter more
bodies in the fame time as its yelocity increafes,
for with fix times the velocity it will encounter
fix times the number of bodies or particles; and
each particle will firike with fix times the origi-
nal force ; therefore the bodysin motion will be

thocked



€ 1)
fhocked by the fluid with an impetus of fix times
fix, which 1s the {quare ot the velocity.

For the {ake of an example to elucidate this
matter, {uppofe {ix fhots be placed in fucceffion
at a foot diftant from each other, and that a body

be forced againlt them with the velocity of one
foot in fix minutes; in {ix minutes, therefore, it

can receive anly the jmpulfe of one thot; butif

the body be given fix times the velocity, in fix
minutes 1t will have received the impulfe of all

the fhot, and each fhot, by thisincreale of velo-
city, muft firike with fix times its original force ;
therefore the body will bave received a thock
equal to fix times fix, which is the {quare of the
velocity. -

Though a fluid ftrikes a furface perpendicu-
tarly. as the fquare of its velocity, yet, if the fur-
face be prefented obliguely to the fluid, its force will
then be diminifbed asthe Jquare of tée fine of incidences
for, if a body or particle as A, plate 1, fig. g,
firikes a furface B D at B, with the dire€tion and

force A B, it will be deflefted off in the direc-
tion B E, and impart to the furface a perpendi-
cular force B C, which is equal to A D, the fine
of the angle of inc¢idence.

Again: fhould a {urface be placed perpendi.
cular to the motion of a fluid or number of par-
ticles, 1t will then be firuck by as muchas it can
PPP‘?&-'E but ff the. fame furface be prefented ob-
,, . Liquely
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Yiquely 0 the fluid, it will not then oppofe fo mugh
of it by the fine of the angle of incidence: for, let
DC, plate 1, hg. 4, repreflent the dire&ion of
the fluid; A B the furface oppofed to it perpen-
dicularly, in which pofition it will obfiru& all
the fluid paffing between the lines A and B; but
if this furface be placed abliquely to the fluid, as
A G, 1t will only obftruét the quantity between
the lines A apd D, which are feparated by the
fine of the angle of incidence A C D; therefore
the force of a fluid againft an obligue furface di-
minifhes from two caufes ; firft, becaufe the par-
ticles of the fluid, by firiking the furface ob-
liquely, do not exert upon it their whole force
and, fecondly, becaufe there are not fo many
particles firiking: both of which diminutions
following the ratio of the fine of incidence, the
total diminution is the {quare of the fine of ingis
dence.

Upan tbe Point Veligue.

By the point velique is meant that point where
a perpendicular irom the centre of gravity of a

veflel 1s met by a line in the mean dire&ion of
the effort of the water upon the bow. To ex-

plain this more clearly: let AB, plate 1, fig. z,
reprefent the keel of a veffel; B C the curve of
the bow; A D a perpendicular through the cen,

tre
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tre of gravity; C D the mean effort of the wa-
ter upon the bow; then the point D is the point
velique : and let the force apphied againft D, in
a direttion to puih the veflel onward, be ever fo

great, it can only tend to give her a direét mo-
tion, and raife her in the water parallel to her-

felf ; but fhould the force be applied above that
point, the bow will be forced down into the wa-
ter; if below, the bow will be lifted out of the
water ; in either cale altering the trim of the vel-
fel. This point can only be exattly found when
failing before the wind ; for by failing obliquely
to the wind, CD will come from the lee-bow,
and pals to windward of the perpendicular
without cutting it; therefore in this cale there
will be no determination.

From what has been faid of the point velique,
it may be eafily conceived, how neceflary it is
that all veflels thould have their mafts of fuch a
height, that the centre of effort of the fails may
meet, or be the fame height with it, otherwife
the forcing the veflel from her parallelifin may

greatly retard her failing, and make her labour
- extremely, particularly in a high fea.

Till the thapes of veflels bows beneath the fur-
face of the water fhall be a curve whofe properties
are known, it will be diflicult to eftablifh by cal-
culation the height of the point velique; but ex-

periment upon a fmall {cale would affift us,

though it may not perform afl that could be
| wifhed.
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withed. Thus, let a {mall veflel be built pet.
fetily fimilar to the large veflel whofe point
velique 1s required to be known. In this fixa
maft as A D, plate 1, fig. 5, and being properly
ballafted, place it in a trough of water. Now
let the vefel be drawn along by a horizontal line
D E, leading over a pully, to which is fixed a
weight ; and wherever this line fhall be {o fixed
to the malt as to draw the veflel along, in the
fame parallel pofition fhe floated in when at reft,
there isthe point velique. It will be neceflary to
have an upright at the bow of the veflel, witha

{lit for the line to lead through, that the veffel
may follow ina right line.

Refpesfing the Aion of the Wind wpon o Sail, and
its Centre of Effort.

The a&ion of the wind upon a fail is perpen-
Qicular to its furface; and if the wind firikes 1t
perpendicularly, the centre of effort will be the
middle of the fail; but, if the wind firikes the fail

obliguely, the centre of effort will be removed tomards
the weatber-leech.

DEMONSTRATION.,
4

Let BD, plate 1, fig. 6, reprefent the furface
of a fail; AB, CD, the direftion of the wind

- ftriking, -
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firiking the fail. Now, if CD ftrike the fail neat
the weather-leech, as for inftance, at D, it will
be deflefted in the direftion DE, and impart a
force to the fail in the dire&ion D F; but if the
lee-leech is ftruck by the wind A B at B, it will
be defle@ed off towards E, and will ot impart
the fame fo:ce, for A B muft lofe a great deal of
its force by having to pals through all the de-
fleGed wind between D and B. The fame rea-
{ohing may be applied to the wind’s firiking any
intermediate part of the fail, and proves that the
wind gradually lofes its power asit ftrikes nearer
the lee-leech ; which muft caufe the centre of
effort to approach the weather-leech with an ob-
lique wind. ‘This is praétically feen by the ftrain
always refting upon the weather-brace,

Refpelding the Aflion of a Sailupon a Velfel.

The allion of a fail upon a veffel, if the yard
be fquare, will be to force her in the direftion of
her'keel, either ahead or aftérn; but if the yard
be braced up obliquely to-the keel either way,
the fail will a&t two ways, one in the direftion of
the keel, the other in the direttion of the beam ;
yet though the yard fhould be o braced, as to
caufe the attion in the direftion of the keel and
beam to be alike, fill the head-way or ﬁern-way‘
will confiderably exceed the lee-way, becaule

the
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the head or ftern of a veflel meets lefs refiftance
from the water than either fide,

qupéﬁfng the Aftion of Sails upon a Ship before and
abaft the Ceatre of Gravity.

Let A E, plate 1, fig. 10, reprelent the longi-
tudinal axis of a fhip; C the centre of gravity,
or point round which the fhip would turn; A
the.centre of aftion of the fails upon the fore-
mafl ; D the mainmaft ; E the mizenmalt. . Now,

{hould the momentum of D and E a& on the
{ame fide, and be equal to the momentum of A,
no rotation of the thip would follow ; but ﬂmuld
this momentum be leflened, or taken off, elther
before or abaft the centre of gravity, the ﬂnp
will immediately revolve with a lefs or greater
mpotion. From which reafoning it follows, that
with the head fails full, and the after fails thaking,
the fhip will veer; but with the after fails full,
and the head fails [haki'ng, the thip will come to.
Likewile, if the fails before and abaft the centre
of gravity be equally trimmed, the fhip will
neither fall off nor come to.

REespecTING THE RATE oOF A VESSEL™S
SaiLINgG.

THEOREM. — A Veffel proceeds in Proportion te
the Velocity of the Wind.

The motion of the veflel is acccleratlng, till
the preffure of the water on the how, to oppofe

th
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her courle, is equal to the preflure of the
wind upon her fails to pufh her forwards,
when fhe will proceed with a uniform motion,
in proportion to the velocity of the wind, nos
as its force, as it is often imagined the does.

It muft be remembered, that the force or
preflure of a fluid is as the fquare of the ve-
locity ; the velocities 4, 8, 12, producing the
forces 16, 64, 144.

A vellel at firft getting under way, with the
wind a-beam at a velocity of four, will pro-
c?ed onwards with an accelerating rate, till
the preflure of the water at the bow be equal
to fixteen, {the fame as the wind upon the
{ails) when fhe will proceed uniformly as the
velocity of the wind, fince the ratio of its
firength is counterafted by an equal ratio of
prcﬁlure at the bow~Let it be prefumed, for
the fake of example, that this veflel fails a
fourth part of the velocity of the wind, then
with a2 wind blowing 4 the will fail at the
rate of 1, and with the wind blowing 48 fhe
will fail but 12, though its preffure has increaf-
ed 144 times! Afterthefe confiderations, all
difficulty will ceale: nor ought we to be fur-
.prifed at the reduktion of a vellel’s rate when

hauled upon a wind, notwithftanding more fails
draw, fince the preflure of the wind upon the

C , {ails
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fsils is reduced as the fquare of the fine that
the former angle of incidence bears to the fquare
of the prefent, which redution is greater than
the advantage arifing from the drawihg of the

head-fails and ftay-fails.

Of tbe Proportion in which the Wind is apparent-
ly leffened by a Veffel's jailing large; alfo in
cobat Proportion more Sail increafes ber Rate,

A veflel's progreflive motion apparently in-
~creafes or diminifhes the velocity of the wiﬁfd,
by as much as fhe advances to or recedes from
its fource. With the wind right aft, fhe
recedes from it the whole of her progreflive
motion; and with the wind between aft and
abeam, fhe recedes from it as the co-fine of the
angle comtained between the fern and the wind.
To explain which, let BF, plate 1, fig. 3, repre-
{fent the dire@tion of the wind, and the radius of
the circle the veflel’s velocity in a given time’;
then, by her failing the courfle BA, with the wind
upon the quarter, it is evident the will recede
from it by the diftance DA only, which is the
€o-hine of BAD, the angle which the wind makes
-with her ftern. "With the wind abeam, fhe nei-.
-ther recedes from nor advances to the wind;
from whence it follows, that, with a beaming
wind, a veflel muft continue to fail fafter, while

more
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more canvals can be {pread to advantage, there
being (mathematically {peaking) no.limitation
to her rate ; but with the windlarge, fpread what
canvafs you will, yet there muft be a limitation=——
it being clear, that while fhe recedes from the
force which impels her, in time it muft lofe its
power. Notwithtanding, a veffel will not increafe
ber rate in proportion to the increafe of canvafs;
that is, with twice or three times the canvals,

fet to equal advantage, fhe will not fail twice or
three times as faft, but the increafe will be 1n the
following ratio :—as the quantity of canvafs at
firft fet, is to the quantity mow fet, fo is the Iquare
of the frft rate of failing, to the {quare of the
prefent rate. For example, fuppofe that with
100 yards of canvafs a veffel fhould fail 4, with
29 yards fhe will fail but 6; for 100 is to 225,
as 16 1s to g6, the {quare of the acquired rate.
This being the cafe, how abfurd is it to carry
{mall fails at the rifk of the mafts; for if a royal
or top-gallant ftudding-fail be called a one-hun-
dredth part of the quantity of canvafs, fet with
a beaming wind, (at which time, let it be prefu-
med, the fhip is failing ten knots) then it will 1n-
~creafe her rate but to ten knots _i,! A 100,
the former canvafs, being to the increafed can-
vals, whichis 101; as 100, the {yuare of the firlt
ratg, 1s to 101 the {quare of the acquired rate,
whole root is 10,05, nearly.

C 2 In
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In the foregoing reafoning, we have confidered
what an increafe of canvals will produce with a
beaming wind. With the wind large, it will not
produce {o great an effet, on account of the
fhip’s receding from it; therefore to -gain the
quantity of canvafs that will advance her fail-
ing to a certain rate, with the wind large, we
muft further increafe it in the ratio of the
fquares of the different velocities of the wind.
Thus for example : Suppofe a veflel, with 100
vards of canvals fet, fails at the rate of 4,
with the wind 6o degrees upon the quarter,
blowing at the velocity of 16; what quan-
tity of canvafs is required to make her fail fix
upon the fame courfe ?—Since the co-fine of 60
degrees is a proportion of half, the apparent
velocity of the wind, when the fhip fails 6, wiil
be 15, — 1 being the half of her increafed rate ;
therefore, after having increafed the canvals in
the ratio of the {quares of the two different rates
of failing, which produces 225 yards, fill fur-
ther increafe it in the proportion that the iquare
of 15, the laft apparent velocity of the wind,
bears to the fquare of 16, the firft apparent ve-
locity of the wind, which gives 14 yards; this,
added to 225, produces the refult; 239 yards.

Upin
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i]pon the beft Angle to brace a Yard up to, in Oblique

Winds, for its Sail to contribute the greatef} bead-
way,

The angle being given between the wind and
the keel, it is required to know how this angle
fhould be divided by the yards, that the fails
may contribute the greateft head-way.

For this purpofe, let KK, plate 1, fig. 7, re-
prefent the direftion of a veffel’s keel; C 6 her
beam; AB any of the {quare-fail yards, as the
main-yard ; 2.2. the yard braced up 10 degrees
more ; 3.3. braced up 10 degrees lefs; WC the
direttion’ of the wind. Now, of the angles
WCq, WCA, WC2, one muft be more advan-
tageous than the others for increafing the velo.
city in the direftion of the keel. |

The attion of the wind upon a fail, it {hould be
remembered, is perpendicular to its furface, and
the force with which it afls is as the {quare of
the {ine of incidchce; therefore draw perpendi-
cular to the yard, in the three different pofitions,
the forces CD, CE, CF, proportioned to the
{quares of the fines of the different angles of
incidence WCg, WCA, WCp2, and they will
reprelent the power of the fail upon the veflel
in the three different pofitions of the yard. Now
draw the parallelograms CD, CE, CF, each
having two fides purallel to the keel, and two to

the
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the beam, then thefe fides will reprefent the lde
teral and dirett forces arifing from the three to-
tal forces CD, CE, CF. The dire& forces are
thofe only which we need confider. The pofition
of the yard AB gives a dire&t force of C §; the
pohtion 3.3, where the yard is braced up 1o de-
grees lefs, gives C4; and the pofition 2.2, where
the yard is braced up 10 degrees more, gives the
{ame, which is lefs than Cz. Now, as either bra-
cing up lefs or more from the pofition of the yard
AB. gives lefs,itisevident that the pofition AB 1s
the beft that the yard can make with the keel for
increafing the bead-way ; and this pofition will
never bLe attained but when the tangent of the
angle of incidence WCA is double the tangent
of ACK, the acute angle that the yard makes
with the keel,

Upon the Efe3 of the Rudder.

~ The efe&t of the rudder is produced by the
water pafling the veflel and afting upon one
hide of it; confequently the fhip’s fern muft
be forced to the contrary fide.

Thus : {uppofe the tiller was put over to faf-
board, giving the rudder the pofition BC, plate
1, hg. 8, and that the veflel be given hezd-way ;
then, by the water’s pafling from A towards B,
it muft neceflarily firike againft the larboard

fide of the rudder, and force her ftern towards
D,



( 23 )
D, her head taking the oppofite direlion to-
wards F, the veflel turning about fome point

(E) before the centre of gravity, On the con-

trary, let ftern-way be given to the veflel ; then,
by the water’s paffing from B towards A, it muft
alt againft the ftarboard fide of the rudder, and
force her ftern towards H, at the fame time that
her head moves towards I; but, when the helm
s in the direftion of the keel, the water can .
atl no more on one fide of the rudder than the
other, therefore no rotation of the veflel will
follow.

From the foregoing reafoning the following
rule 1s deduced, which fhould be well remem-

bered. |
If the veffel has head-way, the helm, or til-

ler, being put aftarboard, turns her head to port;

if put to port, 1t turns her head to ftarboard :
and if the veflel has ftern-way, the helm or tiller

altarboard turns her head to ftarboard; if put
to port, it turns her head to port,

Upon the moft advantageous Angle for the Raudder
to make with the Keel,

There certainly muft be one angle more ad.
vantageous than the reft for the rudder to make
with the keel to gain the greateft lateral power.
If a figure be drawn reprefenting a fluid ftriking
a furface, as a rudder, at different degrees of

C 4 in-
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incidence, with forces as the {quares of the finés
of the angles of Incidence; upon exammmg
this ficure, it will appear that the greateit lateral
impulfe, or that which 1s in the diretion of the
heam, will be, when thf: fluid ftrikes the {urface,
at about g5 degrees; but then the xmpulfe in
the direftion of the keel being much” greater
than the lateral, is confequently deftruflive 0.-2
confiderable quantity of the veflel’s head-way.
Let the incidence of 45 degrees be examined,
and it will be found that the lateral and ftern’
impulfes are alike, and that the lateral impulfe
is very liude lefs than that at 55, while the ftern
impulfe has confiderably diminithed; therefore,
1t may be concluded, that an angle of 45 degrees
is the moft advantageous for the water to ftrike
upon the rudder, to gain the greateft lateral im-
pulfe with the leaft ftern impulfe. To the bottom
of the rudder the water certainly comes In
the dire@ion of the keel ; but above that point,
up to the water mark, it muft come to the rudder
in the different direftions of the veflel’s run.
The mean fpread of the run let us fuppofe 10 be
20 degrees, the half (10) will then be the angle
which- the  water makes with the keel when
thrown out of its direftion towards the bow}
therefore, for the rudder to be firuck at a mean
by the water with an angle of 45 dcgrees, the
tiller muft move over g5 degrces. This 1§
| about
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about the greatelt angle that is in general prac~
tice, few large veflels having their tillers to go?
ever more. |
- The foregoing is the reafoning of geometrici-
#ns, and, though perfe&ly agreeable to truth, 1s
not of that importance which they feem to have
imagined. The problem required Is, 40 gain a
Sufficient lateral impulfe for the freerage of a vgﬂ&[,
with the leaft fern impulfe.
, TihlS*ls only to be accompliﬂied‘by increafing
the ruddet, and diminithing the angle ; thus any
required: Jateral impulfe may be gained with an
infinitely fmall angle; but, for this purpofe,
rudders muft be increafed to a very gi'eat fize,
Admitting that they could be increafed with
fafety one half of their prefent dimenfions, then
with an angle of 20 degrees only, ricarly the
{ame lateral impulfe would be gained, with about
half the original ftern impulfe. This circums
ftance' many are aware of, boats being built for
the purpofe of fwift faling, with rudders con-
ﬁd@rably exceeding the accultomed propor-
tion.
' 1t may be remarked, that by increafing the
weight of rudders to fuch an extenfive degree,
it will be difficult to fecure them. Let thofe
who are of this opinion confidcr, that as rudders
“are nearly the weight of their bulk of water, only
the weight of that part which 1s above water relts
upon

e
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ppon the pintles. Should it be further remarke
ed that fuch rudders will be torn away by the
force of the water againft them, I anfwer, that
the whole force of the water againft. thefe in-
creafed rudders, moved over only 20 degrees,
is not fo great as the whole force againft the
imaller rudders, moved over g5 degrees 3 1N
deed, it 1s about one-third lefs, The advantage
of thefe increafed rudders will be, lefs lofs of
headway, lefs labour to the helm{man, and,
thould the veflel in light winds orin a tide’s-way
prove {luggilh at an{wering the helm, its power
~may be increafed double, by admitting it to ga
over 35 degrees. |

It 1s not my wifh that rudders fhould be given
their prefent fhape, Let them be made to
refemble plate 1, fig. 9. Thus.there would be
no ufelels wood above water for the fea to firike
againit, and they would have breadth where the
water ftrikes nearly in the dirc&ion of the keel,

The prefent mode of hanging rudders an

a raking fternpoft appears liable to fome ob-
jettions; for, in the firft place, when they are

moved over, the water firikes with an obliquity
which bhas a tendency to bring the fhip by the
ftern; and fecondly, more power is required
to overcome the force' they naturally exert to |
return amidfhips. Were they, on the contrary,

hung perpendicularly, thefe objeftions would
be
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be done away; and an additional advantage
would accrue to the ftecrage, by the rudder be-

ing hung farther aft.

Having treated of the neceffary theory in the
preceding pages, we ihall in the next chapter
enter upon the prattical part of {eamanthip,
which every officer, ambitious to be alert at hic
duty, fhould make himfelf perfeéily acquainted
with ; that his mind may be as quick to cop-
ceive what ought to be done as a thip is rapid

in her evolutions. Was the young mariner, at
his leifure hours, to employ his mind in refletting
on the various circumftances to which a fhip is
liable, and apply his theoretical knowledge to
the more immediate event in point, his mind
. would.be ftored with many excellent rules which

would readily occur to him at the moment of
need,

CHAP,
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CHAP IL

Urox MANCUVRING A SHIP UNDER Saii,

To tack a Ship.

To tack a fhip, let the {ails be trimmed fharp,
and every man be fent to his ftation; hands m
the tops to bear the back ftays abaft and abrealt,
to thift over the flay-fail-tacks, &c. and let all
the ropes be clear and ftretched along tipon
deck ; then put the helm down, and call out,
belw’s alze, fore fbect, fore-top-bowline, jib and flay-
[ail fbeets ler go! The wind out of the main-fail,
raife tacks and fbeets! and haul well taught the
weather after-braces for a good haul. The wind
about 2 point, or two points upon the bow, fo as
to back the weather-leech of the main-top-fail,
main-fzil baul! fharp round with the after-yards,
and watch her way ; if fhe has no way, right the
helm ; if ftern-way, fhiftit. The after-fails full,
let go and baul! round brifkly with the head
yards, and trim all fharp.

ResMARKs,

Should 1t blow frefh, be careful to fet the
back-ftays up when in flays,

The
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~ The pratiice of bracing-to the head.yards,
while the fhip has frefh way, is difapproved of,
as tending to deftroy it, thus lofing the effe@ of
the rudder, which is of more confequence : and
the reafon for hauling the main-fail with the wind
upon the bow is, that the wind then taking aback
the weather-leech of the main-fail and main-top-
fail, caufes the after-yards to fly round of them-
{elves, bringing the clew of the main-fail flat
aft to 1ts proper place, that the people have only
to run in brifkly with the flack of the fheets and
braces. |

If the water be tolerably fmooth, and the

whole evolution be performed with fpirit, the
fhip will feldom get ftern.way, and will there-
fore require only the righting of the helm.
' ‘Should the fhip after coming about fall off
confiderably, let fly the jib and fore-ftay-fail
fheets, and keep in the head-yards till fhe comes
to; then brace up, and trim fharp.

If it be expelted, from there being much fea
upon the weather bow, that the fhip will not
come about, 1t will be proper to haul down the
jib and fore-ftay-fail before the helm is put alee;
and at all times when thele fails are fet, the
officer forward fhould be particularly careful
that the forecaftle.men do not haul over their

. Iheets too early, which they frequently are guilty

1 of
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of trom an over-anxiouinels to be forward with
their duty, and thus often prevent the fhip from
flaying. While the heln is putting alee, let it
be done gradually, and if the fhip has quick
headway fhe will {eldom require the helm to be
put hard over to bring her about.

It fometimes happens that a fhip will refufe
flaying even after the main-fall is hauled, and
from that time fall off. In this cale, haul up the
main-fail, mizen, and mizen-flay-fail; fiquare
the after yards, and keep the helm as it was, for
fhe will have ftern—way. This pofition of the
fails and helm will caufe her to fall off brifkly
upon her heel. As the after fails fill and fhe
ga:hers headway, fhift the helm, and proceed as
if veerimg. |
- Having mentioned the manner of tacking a
fhip, we may now proceed to explain the Jarge
Fzure at the beginning of this work, which 1s in-
tended to aflit the reader with a clear idea of
the nature of the various evolutions of a {hip.

Explanation of the large Figure at the Front of the
Book.

The circle reprefents the horizon ; the dathed
lines acrofs the circle the wind, blowing irom
the upper-part of it. The hgure made to turn

1
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in the centre of the circle, is a reprefentation of
a fhip moving round hier centre of gravity be-
fore the main-maft, with her f{ails and rudder,

having their names written upon them. The
fhade at the head and ftern’is intended to repre-

{ent the water pafling either aft or forward, as
the imagination may conceive the thip to have
either head or flern-way. The yards inferibed
fore=yard, main-yard, and crofs-jack-yard, may be
imagined to reprefent the whole of the fquare fails
upon each maft, for all the fails upon each maft
are as one great fail, having the {ame aétion, but
divided into {maller for the convenience of be)
ing more eafily managed,

After this explanation, we fha]l go through
the evolutions of tacking and veering by the
aflitance of the figure, which it is to be hoped
will clearly demonfirate the neceflity for giving
the fails a particular pofition to effett a particu-
lar evolution; and at the fame time render its

ufe fo familiar, that other evolutions may be ate
tempted without explanation.

- Demonfiration of tacking a Ship by the Figure.

To tack the figure, trim it fharp to the wind
by placing its head in the direfion of the line

A ; then brace the yards up in the dire€tions of
2 the
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the lines CCC, and bear the jib over to Iceward.
The figure or fhip is then trimmed fharp, fix
points from the wind upon the Rarboard tack.
Now put the helm alee, and imagine the fore-
theet and fore-top-bow-line to be let go, and
move the hgure gradually to the wind, as if it
were done by the altion of the rudder, til] her
head 1s in the dire€tion of figure 2. Inthis fitu-
ation 1t is feen that the wind blows right along
the yards, of courfe the wind is now out of the
fails ; therefore, raife tacks and fheets! or fuppofe
it to be done. Then move her head further
round to the direfiion of figure 3, about.a point
and a half from the wind, and it is feen that the
head-fails are flat aback, which now contributes
moft to force round the fbip’s head, as her way
through the water mult be nearly at an end, and
that the wind catches aback the weather-leeches
.of the after-fails, thercfore, main-fail baul! and
brace round fharp the after-yards. The fails be-
ing now all aback, and the figure moved round
head to wind, it may be fuppafled that the head-
way has ceafed, and fternway commenced;
therefore fhift the helm. The figure being mov-
ed to bring the wind on the other fide, bear the
11b over to leeward, and keep moving the figure
round till its head is in the direélion of the line
B, when 1t will be {een that the after-fails are

) full ;
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full ; therefore, as the thip is {ufficiently from
the wind to fill the fails, /et go and bhanl! brace
round the head-yards, right the helm, and trim
all the yards fharp in the dire€lion DDD, and

the figure is now fix points from the wind, upon
¢he larboard tack,

To Veer a Ship.

To veer a thip, fend the people to their fia-
tions; then haul up the main-fail, mizen, and
mizen-ftay-fail ; put the helm aweather; let go
the after-bow-lines, and {quare away the after-
yards. As fhe falls off, keep fquarirfg the after-
yards, juft fuffering the after-fails to be barely
full. "When the wind is nearly aft, raife the
fore-tack and fheet; let go the bead bow-lines,
and fquare away the head-yards. As the wind
confes upon the other quarter, brace up the
after-yards; haul aft the mizen, and mizen-flay-
{ail fheets; get on board the main-tack, and
haul aft the main-fheet, As fhe comes-to, brace
up the head-yards, and get on board the fore-
tack ; and when fhe is to the wind, right the

helm, baul flat aft the fore-fheet, trim fharp, and
haul up the bow-lines,

D | REMARKS.:
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REMARKS.

The method of fhivering the after-fails is
thought improper, as by tending to diminifh the
head-way much of the effe@ of the rudder is
loft.

Demonfiration of Veering -a Ship by the Frgure,

Trim the figure fharp to the wind, as fhewn
in the foregoing problem; then put the helm
aweather, and fquare the after-yards, in which
pofition of helm and fails it is clear the fhip
muft veer with rapidity, fince the power of the
after-fmls to counteratt the helm and head-fails

is taken away. Keep fquaring the after-yards,
and moving the ﬁgure from the wind: when the

wind is nearly aft, fquare the head-yards, and
brace up the after-yards; in which pofition they
obhge the fhip to come to the wind, and at-the
fame time a:ze not counteratted by the head-fails,
As the figure is made to approach the point D,
keep bracing up the head-yards, and right the
helm. .

To Box-baul a Ship,

To box-haul a fhip, haul up the main-fail,
mizen, and mizen-flay-fail; raife the fore-tack
and
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and fheet, and man well the weather head-braces
and lee bow-lines; now put the helm aweather;
brace fharp aback the head-yards, and haul up
‘the lee-bow-lines; then fhiver the after-fails,

and keep them fhaking as fhe falls off, which
fhe will rapidly do by the pofition of the helm
and fails, The wind aft and round upon the

other quarter, brace up the after-yardé ; haul aft
the mizen and mizen-ftay-fail fheets; get on
board the main-tack, and trim fharp the after~
yards. As fhe comes-to, trim fharp the head-
yards, haul up the bow-lines, and right the helm.

To Club-hanul a Ship.

Club-hauling is praétifed when it is expeéted
that a fhip will refufe ftays upon a lee-fhore.
To execute it, bend a hawfer from the lee.quar-
ter to a kedge-anchor, prepared for letting go
from the lee-bow: now place the hands to
their flations for putting the fhip about, and let

hands ftand by the anchor; then put the helm
down, and fhould the thip make a ftand before

fhe brings the wind ahead, let go the anchor and
haul the main-fail. When the wind is ahead,
cut the hawfer, and the thip will calt the way re-
quired, The after-fails full, let go and haul.

D2 Zo-
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To make a Stern-board,

To make a ftern-board, haul down the 11b
and fore-ftay-{al, luff the fhip to the wind, and
brace fharp aback the yards fore and aft; and
when ftern-way commences, thift the helm
aweather, '

Tbe Manuer of *aé?ing in & Squall.

The manner of aling in a fquall depends fo
much on the moment, and on the judgment of
the commanding-officer, that it 1s difficult to
prefix any-precife rules, Every officer thould
remember, that all accidents which happen
through his perfilting to carry fail in-a fquall
entirely appertain to himfelf. The vigilant fea-
man fhould ever be attentive to the weather;
and if he fees any clouds arife which he has
reafon to fufpeft carry wind with them, let him
make the thip fnug. For inftance: fuppofe thg
fhip under & croud of fail with a beaming wind,
let the fmall fails, ftudding-fails, and driver, be
taken ‘in; and fhould the weather fill continue
to gather, and a hard fquall be expetted, let the
top-gallant.fzils be furled; the jib be hauled
down, and ftowed; the mizen-top-fail lowered
down, and the lee-clew.garnet of the main-fail

hauled up: then place hands by the top-faila
2 haliards,



( 37 )

haliards, and wait the expefted wind. Should
it come on to blow very firong, keep the fhip
off from the wind, and lower away the top-fails;
when, either reef or hand, as is thought neceflary,

The. Manner of alting when a Ship is brought by
the Lee.

When a fhip is brought by the lee, it is gene-
rally occafioned by neglett of the helmfman du-
ring a high fea and a quartering wind. Thus
the carelefs helm{man, by yawing of the fhip to
leeward of her courfe, brings the fea upon the
other quarter, which, ftriking the fhip with vio-
lence, forces her ftern round, and caufes the
wind to come broad on the oppofite beam,
throwing all the fails flat to the maft, Should
the thip continue her way, fhe will, in all pro-
bability, recover her fituation by the afliftance
of the helm, and brailing up the mizen and
mizen-ftay-fail; but thould fhe lofe-her way, it
will be neceffary to brace about the after-yards,
and even fometimes the head. yards, to give her
irelh way through the water, when fhe will veer;
then trim as before.

To Box a Ship of, and the Method of aiing
when taken aback.

If a fhip is in the wind, through negle& of
the helmiman, or through the wind coming fud-
D 3 denly
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denly more ahead, by putting the helm aweather,.
and brailing up the mizen and mizen-{tay-fail,
if fhe has head.way remaining, fhe will fall off;
but fhould the head-way be at an end, fhe muft:
be boxed off : to do which, put the helm alee,—
raife the fore tack and fheet,—brace fharp round
the head-yards,—and hau! up the lee-bow-lines:
in this pofition of the fails and helm, the muft
inevitably fall round off upon her heel. The
after-fails being full again, brace about the head-
yards, right the helm, and trim fharp as before:
but, fhould a fbip e taken flat abacky or through.
negledd in not timely boxing ber off, it fhould caufe the
swind to-be broad upon the other bow, and it fhould
be tbe wifb of tbe officer to bave ber upon the
Jame tack as before, then put the helm over to
that fide which juft before was the weather:
brail up the mizen and mizen flay-fail; raife
the main-tack and fheet, and {quare the after-
yards. In this fituation of the belm and fails,
the will pay round off upon her heel ; and when
fhe has brought the wind aft, and gathered head-
way, .fhift the helm. The wind round upon the
other quarter, haul aft the mizen and mizen-ftay-
fail theets, brace up the after-yards, get, on
board the main-tack, and haul aft the fheet. As

fhe comes to, right the helm, and trim fharp as
before.

Upa?r:
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Upon Lying-to.
Lying-to may be effefled feveral ways. The

art is to produce a balance between the head
and after-fails, fo that their effets fhall counter-
att cach other. When lying-to is intended, the

courfes are generally hauled up, as being in-
¢ommodious,

To Heave-to under the Top-Sails.,

A fhip being clofe hauled under the top-fails,
mizen, mizen-ftay-fail and jib, 1t is required to
heave her to. Thus fituated, it 1s only throwing
the main-top-fail to the maft, and putting the
helm a little alee; but fhould the officer with
to prevent her from fore-reaching, let the mizen-
top-fail be thrown fharp aback to the maft, and
the helm be righted.

“Another method is to throw the fore-top-fail.
fquare to the maft, and to put the helm a little
alee; and fhould fhe fore-reach too much, let
the mizen-top-fail be braced fharp aback, and
the helm be righted.

REMARKS.

As a fhip will fore-reach while fthe is lying-to
with only one top-fail aback, fhe may be kept to
D 4 the
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the wind by the power of the helm; but with
two top-fails aback, fthe will fometimes go ahead
and fometimes aftern, therefore it will be impro-
per to keep the helm either way. For this rea-
fon fhe muft be kept to the wind by the affift-
ance of the fails; and as the aflion of a fail is
perpendicular to its {urface, the main and mizen-
top-fail being braced fharp aback muft contri-
bute a very great lateral force upon the fhip’s
ftern to keep her to the wind.  Again, when the
fore-top-fail is braced aback only {quare, it atls
with no lateral power to pay off the fhip’s head,
while the mizén-top-fail, by being fharp aback,
keeps her to the wind. If the fhip lies well to
the wind, the jib had better be kept up in readi-

nels to veer her.

In different fituations, both the foregoing
mcibods of lying:to have their particular advan-
tages. If a thip is to be brought-to, to wind-
wargd of another, the firft method fhould be prac-
tifed, as then fhe will be in readinefs to fill and
fhoot clear of the veflel to leeward, thould the
drifi too near her; but if the fhip is to be
brought-to, to leeward of another, let the fecond
mciliod be pra&ifed, for, fhould the windward
veflel drift too near, by bracing fharp aback the
hcad yards, and fhivering the mizen-top {ail,
the thip will fall round off upon her heel.

Of
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Of feunding with the Deep-Sea-Lead, and the

Manner of Heaving-to, to find Bottom at great
Deptbs.

To gain the true depth in deep water, it is
neceflary that the fhip fhall be perpendicular

over the lead at the time it arrives at the bot-
tom. While a fhip’s head-way does not exceed
three or four knots, and the water be tolerably
Imooth, by pafling the -line the whole length of
the veflel, and fwinging the lead from the fprit-
fail-yard, foundings can generally be had from
é,o to 40 fathoms; but if, from the increafing of
the rate, or the deepening of the water, bottom
cannot be gained, the fhip’s head- -way muft be
reduced : this, in moderate weather, will feldom
require more than the taking in the {mall fails,
and luffing the fhip carefully to the wind, . But
it a thip be failing large with a firong brecze, it
will be neceflary to take in fail and reduce her
to the top-fails. Now, the line being pafled
along -clear to the fprit-fail-yard, and the lead
ready for heaving; brace-to the head-yards, and
Juff the fhip brifkly to the wind; and when the
head-way fhall be fufficiently moderate to fuf-
fer the taffarel to come perpendicular to the
lead 1n the time that it could have reached the

pottom, then heave the lead, Soundings being
gaiped,
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gatned, haul in the line- brifkly ; then put the
belm aweather, brace about the head-yards, and
trim as before.

The bringing the fhip brifkly to the wind is a
great advantage, as it gives time for the lead to
reach the bottom, before her drifting to leeward
takes place.

Should a fhip be dead upon a wind, and drift-

ing confiderably to leeward, it will be neceffary
to pals.the line from windward, round the bow,

to the lee, fore, or main yard arm, and to {wing the
lead as far out to leeward as poffible, in the di-
reflion of the thip's drift, that, by her driving,

the may pals overit.

Of Lying-to in a Gale of Wind.

When a fhip upon a wind is obliged to reduce
almoft the whole of her fails, through hard blow-
ing weather, fhe is faid to be lying-to, and the
more her bow can be prefented to the wind and
fea the better, as fhe will have lefs drift. The
mode of effefling this, isas circumftances may
require. 1f a ihip is to be brought-to in a part
where other veflels may be expefied to be fail-
ing in a-contrary direttion, the belt fails to lie-to
under are, a reefed fore-top-fail, mizen-ftay-fail,.
and florm-mizen®, with the helm fo much alee as

A triangalar fail to hoift upon a horfe abaft the mizen.maft,

kaviog foot-rope enough to haul well aft to the taffarel. ¢
13
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is found beft to an{wer the purpofe. The reafon
for not putting the helm hard alee, which is the
ufual cuftom, is this, that when the helm is hard
alee fhe will come up in the wind and fhake the
fails, caufing her to get ftern-way, and fall round
off. On the contrary, were the helm never put
fo far over as to oblige the {hip to come up in
the wind, fhe would come-to and fall off much
lefs: a fhip thus brought-to will be in readinefs
for veering in cale of néceflity. Where there
is good fea room, a reefed main-fail, ftorm-miz-
en, and mizen-ftay-‘ail, ate excellent fails to lie~
to under, as a fhip will keep to the wind under
thele fails without much of the lee-helm, and for
that reafon be very little fubjett to fall off or;
come-to in any confiderable quantity.

If the fea be extremely high, and the fhip very
fiff and labouring, the will lie-to better urider a
1main, and even a mizen, top-fail, which will pre.-
vent her rolling {o rapidly by their lofty fitua-
tion; and as thefe {ails are much above the fea,
they are not likely to be becalmed by the waves.

- If a fhip is to be brought-to in thofe latitudes
where a fudden fhift of wind 1s expetled, the
courfe flay-fails are the beft {ails to-lie-to-under,
as then a veflel is in readinefs for either tack,
Jet the wind come as it may; and fhould one of
thefe ftay-fails be blown away, it will very little
affect the {hip, . |

: A REMARK,
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RrmaRrk,

The top-fails are certainly fuperior to the
courfes for lying-to under, as they can be readily
braced about, and are much eafier to take in.
If top-fails be ufed for this purpofe, it will be
found convenient to have a fourth reef, of fuch
a depth as to admit the fail to be a taught leach,
with the yard a foot or two off the cap; and as
this part of the fail js imtended for more boifter-

ous weather than the reft, it muft be made of -
fiouter canvalfs.

Upon a Floating-Ancbor to ride a Veffel in a Gale of
| Wind.

The fithermen in the North Sea, after they
have driven from their anchors, make ufe of,
what they term, a drogue-ail to nde their vef-
fels by ; but this idea is much improved by Dr,
Franklin, who has recommended a floating-an
chor for that purpofe, much in the fhape of a kite,
which 1s made to dive beneath the heave of the
fea.

Such an anchor has long been wanting, and
would be of material fervice to fhip} returning
from India round the Cape of Good Hope, in
which latitude it frequently happens that they

g arg
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are-under the neceffity of lying-to for feveral
weeks together,

8

Conftru&ion of a Floating-Ancher.

AB, CD, fig. 11, plate 1, are two crofs pieces
of iron, in length nearly half the beam of the
veflel the anchor is intended for, and united by
a bolt -through their centres, that they may be
fwung together when the anchor is not wanted,
At the end of the crofs pieces are holes for the
rope ADBC to pafs through, which muft be
hove extremely taught. To this frame is fitted
a ftrong double canvals cloth of the fame fhape,
which is laced taught out to the rope. At the
centre of the frame E 1s a crow-foot of four
legs, coming from the crofs pieces on each fide
of the centre, which meet in a loop above the
centre towards B, lo that when the crow-foot is
pulled upon, the anchor may incline to the wa-
ter and dive down, the fame as a kite rifes in
the air. At A is-a ring, to which is bent the end
of about 12 fathoms of rope, with a buoy at the
other end, to prevent the anchor from diving
Jower than the length of the rope. When this
anchor 1s to be ufed, let a hawfer be bent to the
crow-foot, and a fmall rope to the buoy; then
put the anchor overboard, and veer away upon
the rope and hawler to a fufficient QQanpity to:

) ride
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sride the veffel, when it will have the appearance
of fig. 12

To get the anchor on hoard again, haul upon
the {mall rope, which will caufe it to come flat
to the lurface of the water, in which pofition it
may be eafily drawn to the veffel. It will be
neceflary to have the mizen-ftay-fail in readi-

nels to hoift, to keep the fhip to the wind till the
anchor is hauled on board and placed away.

Upon ‘Reefing,

Reefing {martly depends upon praftice, and
flationing the people to advantage.

In blowing weather, taking in a reef is often
attended with-confiderable time and labour,
trom not fufficiently fpilling the fail. .To get in
a {econd and third reef, when blowing hard and
failing large, it will be neceffary to.clew up the
fail, and brace it as much to the wind as poffible,
and to bring the fhip to the wind in a fmall de-
gree, 1f it can be done without hazard, Upon
2 wind, 2 fecond reef may generally be taken in
without clewing up the fail, but a third reef fel-
dom. If the fail be not clewed up; the officer.
thould be careful to haul the buntlines. well
taught, to prevent the fails flying up and beat-.
g the people off the yar;i. In reehing a:
courfe, the points are generally croffed over:

the
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the head ‘of the fail and round the yard ; as the

purport of this does not appear material, and as
it takes up much time, when expedition is re-

quired it had better be difpenfed with.

Upon Scudding before the Wind in a bard Gale.

. As the wind is perceived’ to increafe, and a
gale of wind is expefted nearly in the dire&ion
of the courfe, from the appearance of the
weather and the latitude of the fhip, all expe-
dition muft be made to prepare the veflel for
{cudding before the wind and waves. TI.et the
recfs be taken in, and the {ails be furled in time.
Let the top-gallant-yards and mafts, mizen-top-
{ail yard, mizen-yard, and crofsjack-yard be
got down upon deck, that the ihip may be as’
imug as poflible. Let preventer-braces be rove
for the lower.yards, and let rolling tackles be”
hooked to all the yards, and bow{ed well taught,

Should the fea run extremely high, there muit
be no dread of carrying fail, to give the fhip as
much head-way as poffible, left the fea thould
firike the fhip with violence abatt.

- The beft fails for fcudding under are a reef-
- ed fore-fail, and double or clofe reefed mam-
top-fail ; if thefe fails will fand the gale, there
will be little danger of the maltw

- As,
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As, in {cudding, the fafety of the fhip depends

upon good fteerage, great care muft be taken to
have excellent helm{men, a compafs by the tiller,
and careful people to aitend the relieving tackles,
as, elther through want of experience in the
helmimen, or the breaking of a tiller.rope, the
thip may be broached-to, and many ill confe-
guences follow, The officer of the deck thould
be careful to have the fore-fheets and preventer-
braces clear, with hands to attend them: for
fhould the helm{man broach-to the fhip by
bringing the wind fo much on either fide as to-
touch the fails, the head-yards muft be immedi-
ately braced up: and thould the tiller-rope break
with no relieving tackles hooked, or any acci-
dent happen to the tiller, the after-yards muft be
braced up, the fore-fail taken in, and the fhip
hove to under the mizen-ftay-fail while the mif-
~ chief is repairing.

Upon Steering.

. Asa compafs {uffers much agitation from -the
motion of a vellel, and does not return fufficient-
ly quick to its parallelifm to point out the abfo-
lute pofition of the veflel's head, good fteerage |
requires further afbitance, which depending
upon 2 quick fight and nice judgment, is the
reafon we meet fo few good helmimen,

| The -
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The helmiman muft not pore over the com-
pals, but alternately watch the compafs, and the
motion of the veffel’s head pafling the clouds,
the {ea, or any other objefts more fixed than
the compafs, which may happen to prefent them-
felves to view. In blowing weather, if one
perfon can manage the helm, the feel of it in his
hand is a nice criterion of judging whether the
vellel be comiﬁg-to or falling-off; fo alfo is the
greater or lels noife or whiftling of the wind.
As the veflel comes-to againft the helm, 1t will
feel heavier; and the wind coming more for-
ward will appear ftronger: on the contrary, as
fhe goes off and gives way to the power of the
helm, it eafes in the hand; and by the wind’s
drawing aft, it appears to leffen. Thefe circum-
ftances, to an attentive and nice obferver, mark

the motion of the veflel fooner than the com-
pals.

Upon Veering under a Main-fasl and Fore-flay-fasl
in a Gale of Wind.

- To veer under a main-fail and fore-ftay-fail
in a gale of wind, watch the fhip’s falling off,
then'put the helm aweather, eale off handfomely
the main-fheet, and gather forward the lee-main-

tack. The wind abaft the beam, let go the main-

bow-lme, and round in the weather-main-brace.
k The

tr
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The wind aft, haul down the fore-ftay-fail, fquara
the head yards, brace up the after-yards, and
haul on board the main-tack. The wind upon
the quarter, {et the mizen-ftay-fail, and haul aft
the main-fheet. Be careful now to moderate
the fhip's coming-to, for fhould fhe meet a
powerful fea with confiderable head-way, it may

prove extremely deftruftive,” The fhip to the
wind, haul up the main-bow-line.

REMARKS,

The reafon for not {quaring the main-yard till
the wind is abaft the beam is, that the weather
part of the main-fail, when the yard 1s braced
up, being fituated before the centre of gravity,
afts with confiderable force to pay off the fhip’s
head. For making the weather part of the fail
of greater fervice, the following method is fome-
times prafiifed: bend the end of a flout rope
to the Tlings of thé main-yard, then lead it down
pefore the main-fail to the top-fail-fheet-bus,
and let it be hauled well taught and belayed;
thus when the main-fheet is eafed off, the wea-
ther-half of the fail will pot lofe any of its
power to veer the fhip., Letahand fland by the
rope to let it go when neceflary.
~ In a very high fea it will be attended with
danger to veer under 2 main-fail only, as by the

4 | fhip’s
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fhip’s falling off and not quickly gathering head-
way, fhe is liable to be overtaken by the fea,
which may break on board her with confiderable

violence, In this cale the fore-top-fail thould

be fet, which may be taken in when the wind is
abaft, or, as convenient,

Upon Checking a Sbié round in @ Tide’ s~way with
a Kedge- Anchor and Hawfer.

The prattice of checking a thip round ina
tide’s-way is more neceffary in large fhips, which
are longer in performing their evolutions, than
in fmall. For this purpofe a boat with a kedge-
anchor and crew fhould be in readinefs to run
out a hawfer upon either bow, or quarter, as may
be required. Let us fuppole that a large fhip
1s ftanding gver to the fhore under her top-fails,
and it is thought there is not room for her to
come round in before the will be on fhore. In
this cafe, hand the end of the hawfer into the
boat from the weather-quarter, bend it to the
anchor, and pay down a good quantity into the
boat; then put the fhip in ftays, and {end the
boat round the ftern to let go the anchor.
When the anchbr is gone, take a turn with the
hawler, and the tide will prefently huftle the thip
to windward ; taughten the hawler and bring her
about: then trip the anchor, unbend the hawfer,

E 2 and
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and haul it on board. Should it be required to
veer the fhip, let the hawfer be handed into the
boat {rom the weather-bow, and let the boat be
pulled round the bow, and the anchor be drop-
ved to leeward ; thus the tide huftling the fhip
to windward, will taughten the hawfer, and veer
the thip round, bringing the wind upon the other
quarter; then trip the anchor, and haul in the
hawfer.~It will be neceflary to veer away the

hawfer as it taughtens, to preventits being broke
by too fudden a check.

Upon Drifting to Windward by the Tide.

Where there i1s not fufficient room to work in
a tide's-way, a fhip is under the neceffity of
drifting, the art of which is to keep the fhip
in the fair-way, and at the fame time to manceu-
vre the fails in fuch a manner as will leait pre-
vent the fhip from driving. |

If the wind is dire@ly againft the tide, and the
channel is fufficiently broad, the thip fhould be
drifted broadfide to the wind, as the tide will then
have the greateft power to drift her; and could
the fhip be backed aftern, or fhot ahead, at
pleafure, the might be kept ‘drifting upon the
fame tack with fafety ; but it happens, that fhips
will never back fo far aftern as they will fhoot
ahead. At the firft of a ftern-board a fhip will

gO
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#o brifkly aftern, but will foon fall off and drift,
with the wind abaft the beam, forging ahead ; for

this reafon fhe muft be drifted with the helm
alee. It follows, as a thip will fhoot more ahead
than fhe can be backed aftern, that in time fhe

will arrive at the o];;poﬁte {hore, when the muft
be ftayed or veered, and drifted upon the other

tack. 1f fhe is to be ftayed, (which certainly
has the preference, as lels drift will be loft by 1t)
let the fails be filled in time, to give the fhip fuf-
ficient head-way to bring her about; then put
the helm alee. Should fhe come about, the fails
and helm, having now their proper pofition for
a ftern-board upon the other tack; need not be
touched till her ftern-way ceales, when the helm
muft be fhifted alee, and the head-yards be {qua-
red to prevent her falling round off ; but fhould

the fhip refufe ftays, which is often the cafe*, then

* In a ftraight regular reach the tide runs flrongeft in the
centre, and gradually diminifhes till within a {fmall diftance of
the fhore, where the water is either flack or runs counter; of
courle, a veffel failing acrofs fuch a reach, upon a weather-tide,
. after having pafled the middle of the reach, will have the tide
ftronger under her lee-quarter than lee-bow, which will very
much impede, if not entirely .prevent her coming about; and
fhould her head have arrived in the eddy-water, while the tide
yet continues to a&t under her lee-quarter, it is impofiible fhe can
ftay, In irregular ferpentine rivers, counter-tides and eddy-
waters are met with at different diftances from the fhore : for

want of proper attention to this circomftance, veflels are often
run aground,

E 3 : brace
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brace fharp rourd the head-yards, and box-haul
her, by which method fhe will lofe much lefs
drift than by veering. If there is not room to
give the veflel way to ftay or veer her, fhe
muft be checked round as explained in page
51. . :

1f the fhip now drifung broadfide 1s approachs
ing a marrow channel where it would be dan
gerous driting in this pofition, fhe muft be
veered and dropped ftemming the tide. In this
cafe, that the drift may be as much as poffible,
it will be neceflary to take in fail, and reduce
the fhip’s head-way ull fhe has only fteerage-
way left; thus a veflé]l may be dropped through
a fleet of fhips at anchor, without danger.

Should the wind be a little acrofs the fide, a
ihip may be eafily dnifted in the fair-way, with
her head towards the weather fhore ; for thus it
will be found that fhe can be backed and filled
at pleafure, and genera:lly be drifted with the
fails thivering, in which pofition they oppofe
leait power to prevent the drift.

It frequently happens in ferpentine rivers that
the tide fets acrofs, in this cafe the fhip muft be
dnfted with her head to the fide from which the
tide fets, Thefe fets are readily difcovered by
obferving the opening and fhutting of two ob-

jetts in the dire®ion of the channel,

Upon
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Upon Kedgingy or Drifting in calm Feather by the
Tide.

To drift a vefel by the tide in calm weather,
a boat with a kedge-anchor and hawfer muft be
in readinels to attend. The veffel is to be kept
ftemming the tide by the affiftance of the boat a-
head, and when it fhall be required to check,
or fteer the fhip to either fide, drop the kedge,
and gradually check the fhip; thus, by the wa-
ters being made to pafs her, the helm becomes of

ufe to fheer her as required. It is neceffary that
{mart hands be-¢faced to veer away the hawfer

on board, left by a fudden check it fhould be
parted When the fhip has got a {ufficient fheer,
trip the anchor, and haul on board the hawfer,
which coil away in readinefs to run out again.
The London pilots are extremely expert at this
manceuvre, '

Upon the manner of Kedging in the River Ganges,
Bengal,

In the River Ganges, where the tide 1s ex-
tremely ftrong, the pilots drift the largeft veffels
with a bower-anchor down. For this purpofe,
the cable is hove in fhort, and bitted: thento

the cable before the bits is lafhed one eye of the
E 4 mef-.



( 56 )
meflenger, that the cable may be hove in at
pleafure. Thus prepared, let the cable be
fhortened in till the thip drives at fuch a rate as
to regulate her fteerage, which rate may be pre-
ferved by heaving-in, or veering-away cable.
But this mode of drifting 1s carried to a greater
extent, when 1t s required to drift a fhip a con-
fiderable diftance obliquely to the fiream. The
cable being prepared as before, let two prings
be fixed to the anchor, coming in upon each
quarter. Then, by veering-away cable, and
holding on the larboard {pring till the tide be
four points on the bow, fhe will drift in the di-
refion AB, plate 2, fig. 1; and by holding ofl
the ftarboard {pring, {he will dnft in-the dlrec-
tion AB, fig. 2. Again, thould 1t be requlrﬁ:d to
drift down with the greateft force, let her be
given the pofition of fig. 3. By a judicious

ufe of thefe pofitions, a veflel may be conduéis
ed with facility and fafety. |

Upon Tr:'mmfﬁg the Sails.

~ Itis neceflary all fails thould be trimmed, to

fland as taught as poffible. The more a fail IS
- _made to approach a flat furface, either by or
before the wind, the better: the notion that
there thould be a reef of flack canvafs let out

w_l':aen fa-.llmg large 1s ridiculous. It 1is likewife

necel-
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neceflary the fails thould be fo balanced fore
and aft, that the'helm may be carried amidfhips,
for nothing can be more abfurd than a fhip’s
carrying a large driver booming over her taffa-
rel with a turn and a half of weather helm. If
the helm cannot be eafed by fetting head-fail,
the driver fhould be taken in, when fhe will be
more under command, and {ail fafter; for the
Force of the water againft the rudder in the di-
reftion of the- ftern, is greater -than the direft
effort of the drider, which obliges it to be kept
in that pofition; therefore by taking the driver
in, and thus fuffering the .fhip to carry her helm
amidfhips,fhe certainly will fail with greater velo-
city. The fails that will mof¥ tend to counter-
alt the driver, when the wind is abaft the beam,
are the lower and top-maft-ftudding-fails {et for-
ward : thefe fails ftanding out confiderably from
the fhip, a&t with a length of lever to pay off
the fhip’s head.

It has been demonftrated that whatever angle
‘the wind may. make with a veffel’s head, to gain
the greateft velocity of failing, this angle muft
‘be fo divided by the yards that the tangent of the
angle between the wind and the yards may be
double the tangent of the angle formed by the
yards and the veflel’s head ; though, this rule be-
comes ufelefs to three-mafted vellels when the
- wind is more than a point abaft the beam, for
then
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then the after-fails would obftruft the wind’s
filling the head-fails, But when the wind is
upon or before the beam, if the yards be fo
braced that the angles between the wind and the
yards may be a point and three quarters greater
than the angles formed by the yards and the
fhip’s head, then they will be trimmed nearly
according to the foregoing demonftration,
Though it may be difficult in prafice to exallly
follow this rule, yet always be careful that the

abfolute aungles between the wind and the yards
may be more open than the angles between the
yards and the fhip’s head, that the fails may not
be kept touching the wind.

If the wind is abaft the beam, the after-yards
fhould be braced more up than the head-yards,
that the wind may fill the head-fails.

REMARKEK,

The yards of a thip do not brace up fufficient-
ly fharp to fail only fix points from the wind
with the greateft velocity, for in this cafe the
yards fhould be braced up to make an angle with
the fhip’s head of 25 degrees only, as was proved
page 21, inftead of which they generally make
an angle of 35 degrees.

If the two foremoft fhrouds on each fide were
lathed, or woolded clofe into the maft, juft above

the trufsparrels, and the fhrouds gradually cathar-
pined
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pined in, more forward than aft, the yards might
be braced up to make a lefs angle with the keel.
The bringing thefe fhrouds lower upon the maft
will not make it lefs fecure ; were thips to havea
fhroud on each fide, to {et up abreaft of the maft,
and placed midway to the maft between the ca-
tharpins and the deck, they would prove an ex-
cellent fecurity, as, before a malt goes it muft
have a bend to windward, between the deck and
the catharpins, in that part where it 1s about to
give way ;--but with fhrouds of this kind the bend
would in a great meafure be prevented by the

lee-fhroud.

A Vane does not fhew the abfolute Direion of the
* Wind when failing obliquely 1o ii.

. 'Onboard a veflel failing obliquely to the
tvind, a vane does not fhew the abfolute direc-
sion of the wind, but a dire&ion compounded of
the veflel’s way and the wvelocity of the wind.
By the vane, a fhip will appear to be lying about
four and a' half, or five points from the wind ;
but if fhe is put about it will probably be found
that the two courfes differ by thirteen points,
which fhews that the fhip was fix and a half

points from the wind, when by the vane it ap-
peared to be about five,

Upon
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Upon the Aflion of the Fib and Stay-[asls.

As the attion of a fail is perpendicular to its
furface, the jib and moft of the ftay fails muft be

rifing fails ; therefore the jib inftead of tending

to make the fhip pitch, on the contrary will pre-
vent it,

Upon the Pofition of the Mafis.

~ }f the mafts are upright, all the [quare-fails
aft horizontally, and while their centre of effort
1s the fame height with the point velique, they

will not tend to force the fhip from her paralle-
hfm but if the fore-maft is ftayed- forward,

which is often a prattice, the head-fails will de-
prefs the fhip; aad if the mizen-maft is ftayed
aft, the fquare fails fet upon it will rife the ftern,
and flill more deprefs the bow. From which
reafoning -it appears that all mafts fhould be
ere@®, which certainly has a2 more beautiful
appearance than to fee one maft falling-over the
taffarel, and another tumbling over the bows.

A Ship will not always (ail the fafter for more Sail.

It does not always follow that a thip will fail

the fafter for fetting more fail, For inftance, let
us
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us fuppole that a fhip in good trim is gliding
along perfeftly ealy at as great a velocity as fhe
1s accuftomed to fail with, and that the centre of

effort of her fails meets the point velique. Now,
after this, if another fail fhould be added, either
above or below the point velique, the centre of
effort will no longer meet it, and of courle the
trim of the fhip will be altered for the worfe :
alfo, if the impeding of the fhip’s way, caufed by
a weather-helm, is more than the acceleration
arifing from the after-fails, which obliges the
helm to be kept in that pofition, the thip would
fail fafter wathout thefe fails,

Upon taking bad-faiking Veflels in Tow with the
leaft Detention,

In convoys, where it is found neceffary to
tow, it ought only to be praétifed when the wind
is fteady, and the water tolerably fmooth, as the
Jofs arifing from taking in tow, breaking of haw-
fers, and probable mifchief to each other, is
more than will be otherwife compenfated.

If the water be tolerably fmooth, and the
wind moderate, a veflel may be taken in tow
without fhortening fail or altering the courfe.
For this purpofe, let the tower fituate herfeif
half a cable, or more, ahead of the tow, adapting
her fail to preferve that pofition ; the tow at the

fame
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fame time juft fteering to windward of her wake,
Thus fituated, the tow 1s in readinefs to receive
under her lee either a buoy or boat, with a {mall
rope to haul the hawler or tow-line on board.
A boat is certainly preferable; if it can be hoift-
ed in without detention; but thould it blow
frefh, the fhips muft haul the wind, and place
themlelves in the above pofition; thus they can
reduce thetr head-way, and back and fill at
pleafure. If the fhip to be towed is difabled in
her rigging, it may be’found neceffary to heave-
to. If fo, the tower muft heave-to upon the
weather-bow of the tow, otherwife, the hauling the
tow-line on board will caufe both fhips to fall off
from the wind before it be properly faft. The
fize of the tow-line fhould be adapted to the
weather ;~—fhips had better be afunder than tow
with a heavy bawfer in light winds. A {mall
rope 1s {ufficient at thefe ttmes, being careful to
haul or heave a larger on board as the breeze
frefhens, which can be done without detention.

Upsn Chafing to Windward.

The beft mode of chafing to windward is dif-
puted: many feamen think it proper to tack
when arrived in the wake of the chafe. Theoriits
are of opinion, that, 20 tack each time the chafe bears
gbeam has the advantage, Let us examine the

difference,
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difference. If it be granted that there be no ad-
vantage or difadvantage gained by faying, a fhip
will ply as much to windward by failing 10 miles
on one tack, as by failing the fame diftance on
ten different boards, or any number of boards:
therefore, whether the chafer tacks when in the
, Wake of the chafe, or when the chafe is abeam,

the muft ever pafs over the fame diftance to ar-
rive at her, provided fhe keeps the wind, After
having gained the wake of the chafe, if the
chaler tacks each time the mafts of the chale
are in one, the muft follow in exally the fame
track; but if the chafer tacks each time fhe
brings the chafe abeam, fhe will follow, during
the purfunt, a track to leeward of the chafe’s
track, but gradually approaching it till fhe joins
her, Thus, let CDE, plate 2, fig. 4, reprefent
the track of a chafe: if the chafer A, upon dif-
covering the chafe C, ftands towards B, till the
arrives at the wake of C, then ftands after her,
following her wake, fhe will fail through the
fame track, till fhe joins her at E; but if the
chafer tacks each time the chale is abeam, fhe
will pafs through the dotted track, to leeward of
the other, till fhe joins her at E,

By the firk method, after gaining the wake of
the chafe, no more tacks are made by the chaler
than the chale; but by the {fecond, a much great-
¢r pumber are madey which gradually become

quicker
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quicker and fhorter. If the water be fmooth,
and the chafer works quick, keeping frefh head-
way 1n flays, it will certainly be moft advantage-
ous to follow the laft-mentioned plan; becaufe

fhe gains to windward in flays, and becaufe, by
plying clofe under the lee of the chafe, fhe for-
ces her to keep her wind, and prevents the pofhi-
bility of an efcape while day-light remains, The
ebjettions to the firft method are, that, if the
veflels be far diftant, by A's flanding to gain the
*wake of C, fhe would be removed too far to ob-
ferve her motion; and when the wake is galned
fhe leaves the chafe at liberty to bear up.

Upon {umming up thefe fafls, it may be con-
cluded, that while the chafer works quick, to tack
when the chafe is abeam is preferable. But if it
be found that tacking is difadvantageous, let
tacking a beam be praflifed only till the chafer
may f{tand for the wake of the chafe, without
too great a feparation, but by no means ftand be-

yond the wake; on the contrary, rather tack
thort of it, fo as to have the chafe, when on the

fame tack, open on the weather-bow.

Upon Chafing to Leeward,

To purfue a chafe to leeward, the chafer muﬂ:' |
ever keep her at the fame bearings. The rea-
fon of this will appear by the aliftance of a

ﬁgure
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figure, plate 2, fig. 5. Suppofe. A, the chafer,
difcovers B, the chale, -ftanding along the
courfc BC; then lct the courfe of A approach
their line of bearings AB, by {uch a quantity,
as will preferve B on the {ame point of the
compafs, When A has arnved at D, B con-
tinuing her firft bearings, muft have arrived
at E; for the diftance A.D, 1s to the failing of
the chafer, as BE is to the failing of the chale;
and if AD be continued till it cuts the courfe of
the chafe, the cutting-point will be their point of
meeting, and thews the diftance each muft fail
before they join; for the refpettive legs of the
trtangle AC and BC are proportional to the fail-
ing of the two veflels: that is, by A’s preferving
B at the fame bearings, they both pafs through,
at the fame time, two legs of a triangle, which
are each refpettively proportional to their fail-
Ing,

Inftead of fhaping {uch a courfe as to preferve
the chafe at her original bearings; fuppofe the
chaler (which is often done) thould haul for the
chale keeping her dircétly ahead throughout
the purfuit, what will be the confequence ?—that
to arrive at her, fhe muft fail through a much
greater diftance in a curved line (as reprefented
by the dotted curve in the triangle; fteering
through all the different courfes contained be-
$ween the lines AB and A.C.

r Obfer-
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Obfervaticas for the Chafe.

If the chafe be clofely plied to windward, by
the chafer continuing under her lee, the mauit .
not attempt to bear up, but continue her courle
to the utmoft, in hopes of being favoured by
night. ‘Should the chafer tack in her wake, and
be far diflant, it is in the power of the chale to
bear up, if it be thought beneficial; but this
muft be done im a flight degree only, for, if the
chafe bears up much, it will fhorten the diftance
of the purfuit.

When it is difcovered by a veffel to leeward
that fhe 1s chafed, (granting that fhé {ails as well
with refpe&l to other veflels by the wind, as large)
fhe muft fteer direftly away, making her courie
_oppofite to the bearings of the chaler, as this
courfe muft prolong the purfuit more than any
other,

If the chafe be far to windward, fhe has little
to fear, as a purfuit to windward is prelonged

beyond omne in a dire@ courfe of the fame dif-
tance, by the difference of time required between
failing direft, and working to windward: this
drfference 1s about three to one,

ReMARK:
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REMARK,

When chafing, the bearings of the chafe muft
be accurately obferved with an azimuth com-
pals. If the chafe cannot be preferved at heg
firlt bearings, fhe {ails better than the chafer,

Upon Seiling tgainft a Sea,

Making fail againft a head=fea is attended
with confiderable danger, particularly if the fea
be fhott; thus when one fea has paffed abaft a
veflel's midthips and depreffed her head, the
will be met by a fecond before her head has rifeny
which will fhock and pafs over her with a forcs
expreffed by the {quare of the united velocities
of the fhip dnd fea; therefore, by reducing the
head-way, it will diminifh the power of the
waves. If this be accomplifhed by taking in the
fquare-fails forward, it will alfo prevent her
pitching fo deep into the fea,

It 1s a cuftom when a fea is feen coming upon
the bow to put the helm down, and thus caufe
the fhip to meet it. This praice, 1 fhould
imagine, muft have arifen from its relieving
the petfon who is fleering from the weight
of the helm, whichis greater as the fea pafies
alt and ftrikes the rudder; for it is attended

F o with
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with the expreflions, ¢ Eafe ber, eafe her I
but it does not appear .that the pitching 1s
in the leaft prevented: the helmfman being
ealed of his burden, it is concluded the fhip
fuffers'a general relief, However, it has the ad-
vantage of eafing the rudder, from the fudden
jirk -of the fea, and prevents the fhip being
thrown off from her courfe; but if a towering
fea is obferved coming upon-the beam, it 'would
be the height of imprudence to put the helm
down; rather put it 'up, and thus diminith the
force of the wave by running from it.

. We cannot conclude this chapter, without
particularly. advifing the praflice of keeping the
people to fixed ftations. By frequent cuftom,
the evolution becomes famiiar. Therefore, let
ftation-lifts be made out for the principal ma-
neeuvres, as ¢ tacking, veering, furling fails,
reehing, and heaving up the anchor.”

CHAP,
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CHAP, I

Uron CoMING TO AN ANCHOR.

Whaen ahip Is coming to an anchor, fhé
fhould always be under ealy fail, as, the top-
fails, jib, and fore-ftay-fail, mizen, and mizen-

ftay-fail.

1

To bring a bep to'an Anchor with a S:de-wmd
wbere there z.f m Carrent.

To brmg a.fhlp to an anchor with a fide-wind
where there 1s no current, let the fail-be reduced
to. the top-fail; and when. fhe fhall beiwithina
few thips’ lehgth to leeward of her ’ani:horihg_
birth, put the' helm alee, haul: down: the-jit -
and fore-ftay-fail, clew up.the fore anid main-fop-
fally and throw the mizen-top-fail fharp aback to
the maft. .When ‘fhe has fiern-way,. let go the
anchor, right the helm, and give the fhip- the
neceflary .cable ; then {end the hands uptofurl

the fails.—Thus, {uppofe a thip failing ‘with'a
fide-wind, in the diretlion of AB,plate o, fig. 6,

and that C1s the birth fixed upon to anchor her ;
when arrived at B, a certain diftance to leeward
of C, let her be brought to the wind, and if the

I3 point
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point B has been well eftablifhed, the fhip will
perform the curve BC; when, let go the anchor,

To come to an Anchor with the Wind aft, where
tbere is no Current,

When coming to an anchor, with the wind aft,

where there is no curreny, if the fhip has frefh
head-way, it will be proper to take in the main-
top-fail while the fhip is yet in the ofhng, The
anchoring-birth being fixed upon, fteer the fhip
to a {mall diftance on one fide of 1t: when near-
ly abreaft of the anchoring-birth, put the helm
hard over, haul ont the mizen, and haul aft the
mizen ftay-fail ‘fheet, to luff the thip fmartly to
her fituation; clew the fore-top-fail up when it
let go the anchor when the fhip has ftern-way.
. For inflance, fuppofe a fhip failing into a
road-ftead in the dire@ion of DA, plate ¢, fig.
7, with the wind aft, and that C is the place fixed
upon to anchor her; when arrived at the point
A, let her be brought ta the wind; and if the
diftance of the point A from C be well judged,
the thip will perform the curve ABC, juft reach-
ing her birth, = :

REMARKS.

Should it blow hard, the fhip muft be made as

fnug as poffible while in the offing. All fails
2 that
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that'can be fpared fhould be furled, and top-
gallant-yards got down. Both the bower cables

muft be ranged, or the beft bower and fheet,

and great care taken that every thing be clear
about the anchors.

In feeking out an anchoring-birth, attention is
to be paid to the buoys of the fhips at anchor,
left their cables be over.laid.

To come to an Anchor without Tending.

It {ometimes happens that a fhip is to be
brought up in a place where there is not fuf-
fictent room to tend her, -In this cafe reduce
her head-way as much as poflible, before the

comes to her anchoring-birth,

To come to an Anchor upon a Weather-Tide.

To come to an anchor upon a weather-tide,

the thip fhould be fo fteered as to be brought to
her birth ftemming the tide, and fhot ahead of

her anchor,

To come to an Auchor npon a Lee-Tide,

To come to an anchor upon a lee-tide, the

fhip muft be brought to her fituation, if poffible,
upon that tack which will moft admit her head

I 4 ftemming
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ftemming the tide, in order to bring up with great-
er eafe. Should it blow hard, and the tide be
firong, the fquare-fails had better be furled while
the fhip is yet in the offing, and the fhip be run
into her anchoring-birth under the ftay-fails,
When the fhip 1s arrivéd at her intended fitua-
tion, put the helm alee, haul down the fore-ftay-
fail, and fet the mizen and: mizen-ftay-fail, to
bring the fhip rapidly to the wind; then let go
the anchor, before {he loff:s hcr way and falls
off from the wind.” =

Upon this oecafion, ‘both- bower-cables,” or
beft - bower and fheet, fhould be ranged and
bitted, in cafe of parting. 1f the firft.cable be
not thought good enough to bring the fhip up,
when about a third of- it is out; let go the fecond
anchor, and veer away upon both cables. This
anchor muft be hove up befoye the fhip tends for
the weather-tide.

When a fhip is expelled to bring up extreme.
Iy hard, it 35 an excellent plan to range the ca-
ble, and bit it to the foremoft bits, then to haul
up a fecond range, and bit it to the afier. bits,
that the cable thus doubly bitted may be wore
away with eafe: tlm mode of bitting is Jepre-
fented in p}ate 2, fig. 8. Great care muﬂ be

taken that the after part of the {ccond range be
abafi the after- part of the firfl.

74
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To let go all the Anchors to the Left Advantage.

When 1t is found that a fhip cannot clear the
fhore under her lee by failinig,'owing to the
firength of the wind and the height of the fea,
the laft refource is to come to an anchor with all
the anchors in the beft pofition. For this pur-
pole, let the cables that are bent be got clear for
running. Then furl all the fquare fails with as
much expedition as poffible, and fhoot the fhip-
along the fhore under the ftay-fails, When the
fquare-fails are furled, let g(')" the weathermott
anchor, and veer away brifkly the cable; then
let"go the next weathermoft, and fo on, till all
the anchors dre goné, i‘wéarly in a line along the
fhore; thus when the ‘thip becomes wind-rode,
all the cables may be made to bear an equal
jtrain, and are feparated from each other.

CHAP.
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CHA-PI IVI‘

Or REEPING A CLEAR ANCHOR.,

Tae art of keeping a clear anchor is thought
to be a difficult branch of feamanfhip, but I

believe only from its being fo feldom pratifed
by the generality of [eamen, particularly by
thofe who fail long voyages; thole feamen not

being often in a tide’s-way at fingle anchor with-
out having a pilot on board, whofe duty is to
tend the fhip at high and low water.

U;aon tbe Nature of Sheering a Veffel 1o one Side of
ber Anchor.

If the fide of a fhip at anchor 1s prefented to
the tide by any means, the water will att upon
ber two ways, one in the direttion of her keel,
the other in the direfion of her beam, which
laft will caufe her to fheer out to one fide of her
anchor, which before was ahead. Suppofe, for
example, the power that prefents the fhip’s fide
to the tide was a fpri}lg from the anchor coming
m aft on the ftarboard fide; upon heaving in
the fpring, the fhip will fheer over to port,

bringing
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bringing the anchor upon the flarboard bow,
The -more the {pring is have in, the more the
fhip will go ahead and over to port, till her fide
makes an angle with the tide of 45 degrees, when
fhe will be the fartheft over from her anchor that
fhe can go; and if the fpring is hove in after this,
the {hip will return, and be in the ftream of her
anchar when fhe is hove round broadfide to the
tide. Now if the helm is put over to ftarboard,’
1t will alt the part of the fpring, by forcing the
fhip’s fern to ftarboard, and thus by caufing the
water to aft upon her ftarboard fide, the fhip will
be forced over to port: and if the helm had
been put aport, the larboard fide would be pre-

fented to the allion of the water, and the thip
would go over to ftarboard: but the power of

the rudder being according to the firength of
the tide, which firength leffens upon the rudder
as the fhip theers obliquely to the fiream, it can
never produce {o great an effett as the fpring.

RemARrks.

It fhould be a prattice to fhoot a fhip, if it
can poflibly be done, on the fame fide of her
anchor at each change of tide, that the danger
arifing from the anchor’s not turning as the fhip
{wings may be avoided ; for fhould the anchor
ot turn in the ground, the cable will get foul
| about
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abaut the upper fluke or ftock, and either trip

it out of the ground, or damage the cable.

ofr_cn happens, when an anchor 1s tripped out of
pif ground, that it will not take hold a fecond

time without the upper fluke fhould cant down;
for the quantity of clay that adheres to the tluke
prevents its digging into the ground afrefh, {o
the anchor keeps tripping over the furface, .and.
another anchor muft be let go before the fhip-
can be brought up.

As a fhip by being iheered prefents one, baw
to the tide, if the wind is direQ@ly againft the,

tide, 1t muft blow upon the oppnﬁte quarter,,

To tend ¢ Ship for g lVe:zr}Jer-rTide.

Let us fuppofe a fhip riding at fingle anchor
upon a lce-tide, with the wind in the direttion of
the tide, and that it is required, upon the tide’s
fetting to windward, to tend the fhip clear of hek:
anchor. For this purpofe, when the weather-
tide fets, and brings the wind broad upon either
bow, hoift the jib and fore-ftay-fail with the
frcets aft; and if there is little wind, brace full
the yards, and fet the main-top-maft-flay-fail ta
fhoat the fhip a taught cable from her anchor.
Now put the helm alee, and wait till the tide
fettdes the fhip over to windward of her cable,

the.
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the buny commg upon the fame fide that the
helin is put over to; after which, fhould the
wind blow fo frefh as to fhoot the fhip end-on
with the cable, brace-to the head-yard, and keep
the after-yards full to affift the helm. If from
little wind the buoy bears nearly abeam, the jib
and fore-flay-fail may be hauled down: but if
the wind blows frefh,* and fhoots the thip nearly
end-on with the cable, bringing the buoy upon
the quarter, it ‘will be neceffary to keep the forc.
ftay-fail up, as in this fituation the fhip will be
" 1n danger of breaking her fheer againft the helm,
~and the fore-ftay-fail will be in readinefs to
catch hex before fhe can fall to windward of her
anchor. As the weather-tide flacks, ‘the -fhip
will gradually fall wind-rode, ‘when haul down
the fore-ftay-fail and right the helm ; and fhould
it blow frefh, let the yards be braced forward,
and the fhip be given the neceflary cable,

To Tend a szp With the sz:«zd a few Points acrofs
the Tide,

| Let us {uppofe a fhip, riding lec-ude wnh the
wind two or three points upon. the bow, is to
be {wung for a weather-tide. When the lee: tide

~ * Riding end.on with the cablc, and the wind aft, is tcrmcd
| 'Rr.f.fmg trade.

15
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is done the thip will become wind-rode, of courfe
muft {wing with her head to the weather-fhore,
As the tide makes to windward and brings the
the wind broad upon either fide, hoift the jib
and fore-ftay-fail with the fheets aft, to fhoot the
thip a taught cable from her anchor. If there is
~ litde wind, let her be aflifted by the main-top-
malt and mizen-ftay-fails, and filing the yards.
When the tide has fet the fhip over to wind-
ward of her cable and thus brought the buoy upon
the lee-fide, put the helm a-lee, haul down the
3ib and fore-ltay fail, and if it blows frefh, brace
to the head-yards and fill the after-yards, in
which pofition fhe will lay quiet the remainder
of the ide. As the weather-tide flacks, the fhip
will fhoot end-on with the cable, and gradually
fall wind-rode, when, fhould it blow frefh, let
her be given the neceflary cable before the lee.

tide makes ftrong, and the yards be pointed to
the wind.

To Tend & Sbip with the Wind acrofs the Tide.

When the wind 1s acrofs the tide, the fimpleft
method of tending a fhip is to keep her both
tides to leeward of her anchor. At each flack
water the fhip will become wind-rode, and as fhe
tends, and Drings the wind on either fide, put
the belm aweather, and hoift the fore-ftay-fail

with



( 79 )

with the fheet to windward, to _'force the fhip a
taught cable from her anchor. When the tide
is fet, and the fhip upon a proper theer to lee-

ward of her anchor, the fore-ftay-fail may be
hauled down,

Of keeping a clear Anchor in Calm Weather,

In calm weather, when affiftance cannot be
given to a fhip by fail to keep the cable clear of
her anchor, but fhe is in danger of falling over
ity of on the wrong fide; then, as the tide flacks,
let the cable be fhortened in, eafing the helm as
the fhip comes to the anchor.

Demonfiration of the preceding Rules.

By the affiftance of fig. g, plate 2, the reafon
of the preceding rules will appear clear. Sup-
pofe the fhip A riding lee-tide: when the tide
fets to windward in the direttion AG, 1t will cant
the fhip either one way or the other, fay to the
pofition of B; and fhould fhe be fuffered to lay

in this fituation, it is poflible the might fall over
the anchor: therefore, to prevent it, hoift the
jib and fore-ftay-{ail, and fill the yards, as fhewn
in the figure, and fhe will gradually fhoot over
and fall to windward by the tide to the pofition

C, her ftern coming to the wind by the tide’s atl<
N Ing
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i‘ng upon her larboard fide; and by putting the
helm alee, the tidé will be preferved on the lar-
board fide, which will oblige the fhip to pafs over
ber cable, bringing the buoy upon the lee-fide ;
and by brdcing-to the head-yards, filling the'after-
yards, and {etting the mizen and mizen-ftay-fail,
they will contribute to-continue this pofition.

Should it blow frefh, it is readily conceived
the fhip mult fhoot to the pofition of D; or
fhould it-leflen, that the will gradually fall with
a taught cable to the poiitions E or F, according
to the ftrength of the wind compared with the
tide. While the veflel remains with a theer in
the pofition of D, fhe cannot come near her
anchor at flack water, for fhe is immediately to
[eeward of it, and will fall wind-rode to the po-
fition A without trouble; but if the veflel be in
the pofition F, to windward of her anchor, fhe
muft be fhot with a taught cable towards E and
D, when fhe will gradually fall wind-rode as the
tide flacks. Should there not be {ufhcient wind
" to fhoot the fhip from the pofition F, as the tide
flacks, the cable muft be hove in till it is up and
down, gradually eafing the helm as fhe comes to
the-anchor,

If the fhip riding in the pofition of D break
her fheer and come athwart the tide, bringing the
wind upon her beam, the is liable to be driven
over her anchor by - the firength of the tide ali-

ing
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ing on her lee-fide. If, therefore, the fore-flay-
fail be kept.up, it will catch the fhip upon
thwarting the tide, and veer her to her fituation
before - the 'can have dropped to windward over
the anchor,

Again, fuppofe the wind acrofs the tlde in the
dire@tion AB, plate 2, fig. 10, at flack water, the
veflel . muft 'be to leeward of her anchor in the
“pofition; B, by the ftrength of the wind : as the
tide makes from either € or Dy the will {wing
to the pofition of E or F, and may, with the
helm aweather, aflifted by the fere-ftay-fail, be
kept taught to leeward of her anchor A, with-
out a poflibility of coming near it. :

REMARKS.

It fhould be remembered that, to fheer a vel-
fel, it is not always neceﬂary to put the helm
hard over, (for by this meansy in a ftrong tide,
the may be fheered adrift) but adapt the helm to
c:rcum{’:ances

It will not be'always neceffary to make ufe of
the yards in'tending a fhip to thoot her a taught
cable from her anchor. In general, the jib,
fore-ftay-fail, and mam-top-maﬁ ftay-fail will be
quite fufficient for-this purpofe.

G | Should
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Should the wind fhift at any time, it will be
neceflary to alter the fheer of the veflel accord-
ingly.

If there is the lealt f{ufpicion of the fhip's
having come near her anchor, it fhould be fighted
the firft opportunity.

There are road-fteads where an anchor will
{fo completely bury 1tfelf, that the bight of the
cable can never foul it. Infuch places it would
be better, fhould there be room, to lay at fingle
anchar than to moor.

At fingle Anchory when Yo let g0 & fecond An-
rbﬁr.

In a tide’s-way, at fingle anchor, a fecond
anchor fhould never be let go, but when abfo-
lutely neceflary ; for with a long {cope of cable,
a thip will ride more ealy than with a fhorter
fcope upon two cables, Further, fhould a vef-
fel happen to dnft athwart hawle in a gale of
wind, there will be only one cable to cut: but
bow dreadful is the fituation of that veflel which

has cut from two anchors, and probably not an-
other remaining at her bow!

It your thip fhould be in the hawfe of an-

other, it will then be neceflary to dmp a fecond
anchor under foot,

Renmarz,
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REMARK,

When riding in a gale of wind, the deep fea-

lead fhould be kept overboard, and often at.
tended, that the officer may be affured the fhip

;ides fait,

'_ Upon Veering away Cable in 6 Gale of Wind.

~ Veering away ¢able in a gale of wind requires
great precaution. Should it fortuhately be bit.
ted, as reprefented plate 2, fig. 8, the cable may
be wore away with confiderable eafe; but if
not, before the ftoppers are taken off, let the
cable be put over the bit-head; thus, when the
ftoppers are taken off, and the cable taught about
the bits, it will have the appeatante, as repre-
fented plate 2, fig, 11, and may bé wore away
with as much eafe as by bitting the cable to both
bits.

. REMARK,

The general defed of bits is their not being
fuﬂimenﬂy large, and the bit-heati is too fhort,
to admit a fplice going round clear of the crow
when the cable is bitted, as reprefented by fig.
11-

G 2 CHAP.
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CHAP V.

Uron Moorineg, &c.

1t fhould be a rule to moor in a road-ftead
with the beft cable and anchor to that quarter
whére the ftrongeft wind and the highelt fea are
expetied-from; but in rivers, or in a tide's-way,
where frefhes are-expefled, .the beft anchor and
cable fhould be layed to the ebb.

To Moor in @ Tide’ s-way.

. Let us fuppofe a fhip is about to be brought
up at high water, and it is intended to moor
with the beft bower to the ebb. In that cale,
fhe fhould be brought up with  the beft bower,
and the cable ftoppered till the ebb makes
ftrong; then veer away two cables, and, if it can
be done, aflift her aftern with the mizen-top-fail,
1, when the two cables are out, and the fhip in
the fiream of heranchor, it is thought when moor-
ed fhe mll ride tQo _near any parucular veflel,
ﬂleer her over from that Veﬁe], and let go the
{imall “bower anchor. Now ﬂ11p the capftern

bars; bnng-to the beft bower; veer away the
fmall

F
' L
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fmall bower; and heave in the beft bower to the
whole cable fervice; then ftopper the cables

and bit them, remembering to leave fufficient
{ervice within board to frefhen hawfe.

To Moor with a Swivel, balf a Cable each Way.

To moor with a wivel half a cable each way,
hang the fwivel over the bows and bend to it
the cable which is intended for the long bridle
from the outer hawlfe-hole. The firft anchor
being let go, veer away to a half-cable, and lath
the middle of the cable in the form of an eye,
to which eye lath the fwivel, and veer away
upon both bridle and cable till the inner-end of
the cable can be got at to bend to the fecond.
anchor. The fecond anchor being let go, heave
up to the fwivel, and bend a fhort bridle from
the other fide of the flem, to guy the {wivel
amidfhips of the hawfe. It will be neceffary to
have a good buoy-rope to one of the anchurs, to
unmoor with:—this had better be {lightly
flopped along the cable, fo that its end may be.
got at by under-running the cable, which will
put it eut of the {vay of being {tolen.
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To Moor with ¢n open Hawfe to omy porticular
Quarter.

To moor with an open hawfe to any particu-
lar quarter, let us fuppofe, for example, the
road-flead, or river that the fhip is to be moored
in, to lie north and fouth, (in which direftion
the anchors are to be laid) that fhe carries her
beft bower on the larboard fide, and it be re-
quefted that when moored, the thip thall -have
an open hawfe with her head to the eaftward.
In this cafe the beft bower muft be the northern
anchor. But if the hawfe had been required to
be open where her head was {fwung to the wefl-
ward, the beft bower muft have been the fou-
thern anchor. This will appear clear by con-
fidering figure 12, plate 2, where N. E. S W. re-
prefent the points of the compals.

Of kefp:'ng* a ciear Hawfe,

When a fhip is moored, many officers think
themfelves in fo perfef a ftate of fafety, or their
minds are fo much employed about the taking
1n or delivering the cargo, that the keeping the:
hawie clear is too much neglefted. ‘

If the hawfe is clear, the fhip muft ever {wing
with her ftern to the fide the headmoft cable

~ leads
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leads of : if fhe {wings contrary to this, fhe will
make a crofs: if fhe {wings a fecond time wrong
the will make an elbow; and a third time, will
make a round turn, in which fituation it will be
impofiible either to heave in or veer away cable,
let the cafe be ever {o urgent.

If, to keep the hawle clear, the fhip thould
{wing with her ftern to windward, it will be im~
pratlicable to get her the right way by any fail
that can be fet; for as the tide flackens the will
naturally fall wind-rode, and when the tide fets,
it will take her upon the wrong fide: however,
if the wind continues, {he cannot foul her hawle
any more, as at the next tide the {fame wind will
unda the crofs it caufed, When the wind is
either ahead or aftern, by the affiftance of the
mizen-top-fail or jib the fhip can gen‘erall){ be
made to {wing the right way, provided the tide
does not alter its direflion as it ceafes to run.
For example, let us fuppofe the wind ahead, or
even a little upon the ftarboard bow, and- that
the {hip’s ftern is to {wing to ftarboard :—in this
cafe, fet the mizen-top-fail with the ftarboard
vard-arms braced forward; haul up <he ftar-
board bow-line; hoift the jib, with the fheet to
windward ; and before the lee-tide is done, put
the helm to flarboard to give the thip a fheer,
which will be preferved by the pofition of the
fals. Now watch the tide, and at flack waier

G 4
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(hift the helm : thus when the tide makes, it will
alt acrainft'the larboard fide of the rudder and
ftern, and very much aflift to iwing the fhip the
right way. Again, thould the wind be ‘aftern
and a-little upon the wrong quarter, if the helm
be attended as before direted, and the mizen-
top-fail braced full the right way, in all prﬁba-
bility the fhip will fwing as required.,

However, fhould this attending to the fails
break the people too much off from their necel-
lary harbour duty, if the helm only was properly

regarded, it would often faye the labour af
clearing the hawfe.

REMARE, o

It will be proper at all times to have a rope
and {mall anchor in readinefs abafi, to run out
and haul the fhip round in calm weather,

Upon clearsng Hawﬁ. |

rCléaring hawle can feldom be attempted when
the fhip does not ride by the clearing cable. To
execute it, bend a fith-hook to a rope prepared
from the bow-fprit-end. ‘Now hook the- cable
‘the fhip is riding by, below the turns in the
hawfe, and bowfe it well up out of the water;
then lafh the cables together at the Jower part
of the turns, If the cable by which the hgwfe

4 15
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is to be cleared leads on the ftarboard fidg, fend
the larboard fore or fore-top bow-line into the
hawfe-hole under the cable; or under and over,
according as the cable to clear with is either
below or above the other, which muft be bent
about three fathom within the hawle. Then
{fend in the ftarboard bow.line, which let be bent
well in towards the end of the cable, and ftopped
along the cable at about every fathom; and
let a hawle rope be bent to the end of the
cable. 'When all the bowlines are faft, unbit the
cable, and haul out upon the ftarboard bowline;
let a hand cut the ftops as the cable comes out
of the hawfe; and when a long bight is out, haul
upon the larboard bowline, and trice this bight
up to the bowiprit. Should this one bight not

{ufficiently expend the-cable, that its end may
be taken round the other, hang it to the bow/prit,

and fend down the larboard bowline for a fecond
bight. When the end of the cable is round the
other, fhift the hawfe-rope and haul it in again.
If the hawife is now clear,” bit the cable and
unlafh, otherwile the end muft go out again,
and be pafied round the cable the thip is riding
by, till the hawfe 1s perfeétly clear,

. REMarxs,

Shoudd 1t blow frefh, and the tide fun to wind.-
ward, it may prove dangerous trufting to the

lafhings.
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Iafhixgs alone, left the cable fhould run out end
for end. In this cale, bend a hawfer with a
rolling hitch to the clearing cable below the
turns in the hawfle, and let it be hove well taught
as a double fecurty.

If the weather is moderate, and the tide ealy,
the hawfe may be readily cleared notwithftand-
ing the fhip is riding by the clearing cable.
Thus bowfe the clearing cable well up out of
the water, and bend to it a hawfer, from the
hawfe, below the turns. Then unbit the cable,
veer away upon the hawfer, and flick the head-
moft cable round the other till its end i1s clear;
when, heave in upon the hawlfer, take in the
cable again, and bit 1t

Howo to aft when riding bard between the Cables,

Should it come on to blow a gale of wind
when a fhip is moored, from that quarter which
will oblige her to ride equally by each cable,
and the hawfe i1s clear, i1t will be neceflary to
{plice a fecond cable to the {mall bower, and to
veer away equally upon both cables; but fhould
the bawfe be foul, and it is expelted that the
cables will damage each other, then bend a
hawfer, below the turns in the hawfe, to the
imall bower, which {flip, and let'the fhip fwing
to the beft bower. When the weather moderates,

3 heave
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heave in the end of the fmall bower, and the fhip
will be moored as before, with a clear hawfe.

To Unmoor a Ship.

Suppofe the fhip to be unmoored had her beft
bower to the ebb, in that cafe let her be un-
moored upon the ebb tide; but was there any
neceflity for unmaoring upon the flood, the
ftream cable muft be fpliced to the {mall bower.
To unmgor upon the ebb, when it has made
ftrong, veer away the beft bower, bring-to and
heave in the fmall bower, and keep veering
away the beft, till the {mall bower is up and
down ; then flopper the belt bower. The {mall
bower up, cat the anchor, thift the meflenger,
bring-to the beft bower, and heave in to the
whole or half cable fervice, as may be thought

neceflary; then bit the cable, and fith the {mall
bower anchor.

REMARK,

Should a fhip be under the neceffity of un-
mooring upon a windward tide with a {irong
-wind, it will be extremely dithcult and dan-

gerous to take up the fternmoft anchor. In
this cafe, if there are no fhips in the way, the

headmoft anchor may be takeg up firft with
{afcty,
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fafety, and the {ternmoft cable be hove in to-
wards flack water, - .

To prefent ¢ Ship’s Side to an Object a-head, when
eitber Wind or Tide-rode.

To prefent a fhip’s fide to an objett a-head
when either wind or tide-rode let a hawler be
pafled from aft, on the fide that is to be thewn
to the objeft, and bent to the headmoft cable
with a rolling hitch. Then by veering away
the cable, and holding on the hawfer, the fhip’s
flern may be brought round to any required
degree. The hawfer in this cafe ‘1§ called a
ipring ; and it often happens that a {pring on

each fide will be neceffary to prefent either fide
to the obje& at pleafure,

CHAP.



{ o3 )
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CHAP VI

UroN GETTING UNDER-WAY,

To ;m_/} ¢ Ship, riding Head 1o Wind, in a Place
awhere there 15 no Tide.

To caft a thip, riding head to wind, in a place
where there is no tide, let the cable be hove in
fhort; fend hands up to loofe the top-fails, which
lct be theeted home and hoifted ; andif it is re-
quired to caft the fhip upon the Rarboard tack,
brace up the head-yards with the ftarboard bra-
ces, and theafter-yards with the larboard bra-
ces; then put the helm to port, and fend the
hands to the capftern, to heave up brilkly the
anchor, When the anchor quits the ground,
the fhip, by the affiffance of the helm and fails,
will pay round to port; then hoift the jib and
fore-flay-fail to help her. The anchor to the
~ bow, fill the head-yards, keep the fhip her couyle,
and trim and make fail as required.,

’ R.EMARK-

Should the wind blow frefh, it will be proper
to cat the anchor before the head-fails are fil-

led,
To
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To caft a Ship when Tide-rode with the Wind
abead.

To caft a fhip when tide-rode with the wind
ahead, the fame praflice muft be followed with
the /ails, as to caft a thip when wind-rode and no
current ; but the Ze/m muft be put the contrary
way, for now the effe@ of the &e¢/m 1s by the
tide’s paffing her, which in the former cale
was by the fhip’s fiern-way.

Upon getting a Ship Under-way with a leading
Wind in a T1de’s-way.

If the fhip to be got under-way has a leading
wind, and is in the midft of a number of veflels,
_or in a narrow channel, where it would be diffi-
cult to caft her upon the lee-tide, the thould be
got under-way before the weather-tide is done.

Thus the cafting of the fhip will be avoided, and
fhe may be fteered through the channel or fleet
with fafety.

REMARK,

Should it blow fo frefh upon the windward
tide as to force the fhip end-on with her cable,
it will be impofiible to heave 1t in without fheer-
ing the thip over from fide to {ide, and heaving

in
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in brifkly as the fhip flacks the cable; but as this
is attended with confiderable danger, by the fud-
_den bringing up of the fhip upon each fheer, it
will be prudent to heave apeak upon the firft

fetting of . the windward-tide, before the fhip
{wings, to bring the wind aft,

To cat a Skip from her Anchor, upon a Lee.tide,
and back ber affern clear of Danger,

To caft a fhip from her anchor, upon a lee-
tide, and back her aftern clear of danger, upon

the ftarboard-tack, let the cable be hove in
apeak ; then fet the three top-fails braced up
with the ftarboard-braces, and put the helm to
ftarboard, Now heave up the anchor, and as
1t quits the ground, by the effeft of the helin the
fhip will caft, bringing the wind upon the ftar-
board bow; and immediately fhe gets ftern.way,
the effe& of the helm will be to keep her to the

wind.
While the anchor is coming up from the bot-

tom, the fhip will keep to the wind, and back
aftern extremely well; and by the time the an-
chor is hove up to the bows, it may be fuppofed
the thip has backed clcar of the danger; when,
fbift the helm, run vp the jib and fore-flay-fail,
and fhiver the after-fails, Thus the fhip will

‘YECr
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veer round in little room; when, trim ag requi-
red.

Remarx,

It mult be remembered, that a fhip will not
readily veer till thé anchor is clofe up to the
bow; therefore, when a fhip is to be got under-
way from deep water and a narrow channel, it is
beft to make a flern-board from her anchor,
which will back her over to the fhore aftern by

the time the anchor is up, and give her room to
veer round.

. CHAP. VIL

UrPoN SETTING AXD TAKING IN SEVERAL
| SAits 1N BLowiNG WEATHER.

10 fet o Main-Sail in a Gale of Wind.

To {et a main-fail in a-gale of wind, before
the fail 15 loofed, let the double block of a
tackle be made faft to the weather-clew, and the
fingle block be hooked low down upon the

cheflree, and the fall led afts Now, man well
the
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the main-tack, and fall at the fame time; and
when the fail 15 loofed, eafe away the weather-
clew-garnet, let go the bunt-lines and leech-lines,
bowfe down upon the tackle, and take in the
main-tack : the main-tack’ down, haul aft the

fheet, brace up the yard, and haul the main-
bow-line.

REMARK,

A fore-fail is {et after the fame manner as a
main-fail ; but.as the fore-tacks generally lead

double, they are a fufficient purchafe without
the aid of a tackle to the weather-clew.

To fet a Top-Saily in a Galz of Wind.

To {et a top-fail, in a gale of wind, a tackle
fhould always be in readinefs to clap on either
thect, as may be required, Firft man the lee-
fheet, and the fail being loofed, eafe down the
bunt-lines and lee clew-line, and haul home the
lce-fheet; then haul home the weather-fheet,
hoilt the fail, and brace up as required,

REMARK,

Should the wind be quartering, the lower and
top-fail yards thould be braced well to the

wind, before the fail is fheeted home.
| I Te
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To tate in a Courfe, in a Gale of Wind.

.To take 1 a courfe, in a gale of wind, man
well the weather-clew-garnet, eafe off the tack
and bow-line, and run it up; then man the lee-
clew-garnet, bunt-lines, leech-lines, and weather-
brace, and being all ready, eafe away the fheet,
haul up the clew-garnet, bunt-lines, and leech-
lines, and round in the weather-brace, till the
yard is pointed to the wind. Now haul taught
the truffes, braces, lifts, and rolling-tackle, and
fend the hands up to furl the fail,

To take in @ Top-Saily in a Gale of Wind.

Upon taking in a top-fail, in 2 gale of wind,
nautical men are much divided; {fome approve
clewing up to windward firft, and others to lee-
ward. If the weather-fide is to be firft clewed
up, the weather-brace muft be rounded well 1n,

otherwife the lee-rigging will be in danger of be-
ing carried away by the great preffure of the lee-
yard-arm. With the weather-brace well attend-
ed, this certainly is the moft advantageous way
of taking in a top-fail, for thus the fail may be
taken in without a fhake; but fhould the
weather-brace give way, recourfe muft be had
to clewing up to leeward firft, When the fail 15

clewed
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clewed up, bowfe taught the rolling-tackle, and
{fend the hands up to furl the fail,

To take in a Fiby, when blowing Frefh,

Totake in a jib, when blowing frefh, man well
the down-haul, let go the haliards, eafe off the.
{heet, and haul down brifkly ; and when the fail
is clofe down, eafe away the out-haul, and haul
the fail in to the bow-Iprit cap; then let it be
ftowed away in the fore-flay-fail netting.

To baul in a Lower-fudding-faily blowing Frefb.

To haul in a lower-ftudding-fail*, blowing
frefh, lead one of the fheets aft clear, and man it
well ; thenlower away brifkly the outer. haliards,
to fpill the fail; eale off the tack, run in upon

the fheet, and lower away the inner-haliards, 4s
required.

To baul down o Top maft Studding-fail, blowing
Frefb.

To haul down a top-malt ftudding-fail, blow-
ing frefh, man well the deck-theet and down-

haul; eale off the yard-fheet, and haul the yard
clofe out to the tack-block; then eale away the

* The ftodding-fail is fuppofed to be fet on a fwinging boom.
H 2 tack,
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tack, and haul down both upon the deck-theat
and down-haul.

To lrail up and bauw! dewn o Main-top-maft Stay-
fail, blowing Frefb,

To brail up and haul down a main-top-maft
ftay-faily blowing frefh, man well the lee-brail
and down-haul, having a few hands to gather in
the flack of the weather-brail; then let go the
haliards, eale off the fheet, and haul down and
brail up as brifkly as poflible. When the fail 1s
down, lot go the tack, and ftop the {ail over to
the lce fore-rigging.

To Zrail up a Mizen, blowing Frefb.

To brail up a mizen, blowing frefh, man well
the lee-brails, particularly the throat-brails,
which fhould have a whip purchale; eale off the
mizen-fheet, and brail up bnfkly, taking in at
the fame time the flack of the weather-b-ails.
After the fail is hauled up, {top its foot by paf-

fing the gafket round to leeward, which will {pill
M.

To take in @ Top-gallant-fail, blowing Frefb.

- To take in a top-gallant-fail, blowing frefh,
the lee fheet muft be ftarted firlt; far if the
| weather-
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weather-fheet is firlt ealed off, the yard will fly
fore and atft.

To bend a Courfe.

To bend a courle, firetch the fail athwart the
deck, the ftarboard-fide of the [ail to the ftar-
board fide, the' larboard to the larboard fide;
then bend yard-ropes to the earing-cringles, and
make falt the head-earings a few feet up upon
the yard-ropes. The bunt lines, leech-lines,
clew-garnets, and all the geer bent, make faft a
rope-band to each buntdine and leech-line leg,
that the men may be cnabled to catch the head
of the fail from the yard. Now man well the
yard-ropes, bunt-ines, lecch.lines, and clew-
garnets, and run the fml up to the yard.: The
fail aloft, fend the hands up to bring it to; haul
out the weather-caring firft, then the lee; and if
it is a new fail; ride the head.rope to ftretch it.
The fail being hauied {quare out upon the yard,
make faft the rope-Lands, kecping the head of
the fail well upon the yard., Should it blow
hard, it would be proper to reef the lail over the
head, before it is fent aloft. ™ + -7t

To bend a Top-fail.

To 'bend a top-fail, averhapl._:the.jaechers of
the fail, put in the earings, bend the bow line
H g legs,
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legs, lay out the clews, and open them if necef-
fary, and make the fail up fnug again; then
round down upon the lee-top-fail-haliards, till
the weather fly-block is high enough to bring
the fail up over the guard.iron; when, rack the
tye over to the weather-top-maft-rigging. Now
pile the fail up upon flings, with the lee-fide up-
permoft; hook on the top-fail-haliards, and run
the top-fail up into the top; then firetch the fail
round the fore part of the top, bend the geer,
and make faft the head earings a few feet up
upon the reef-tackle-pendents, with a rope-band
or two to each bunt-line leg. The geer being
bent. man the reef-tackles, bunt-lines, and clew-
lines, and haul out the fail. et the hands lay
out upon the yard, and haul out the weather-
earing firft; then haul out to leeward, and eafe
off to windward tll the fail is {quare; when,
make faft the rope-bands, keeping the head of
the fail well up upon the yard.

Te unbend a Courfe, in a Gale of Wind.'

To unbend a courfe, In a gale of wind, firt
furl the fail, then caft off the rope-bands, and
make them faft round the {ail, clear of the gaf.
kets. When the rope-bands are all off, eale off
the lee-earing, and lower down the fail; and

when the people upon deck have got hold of
.. . the
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the lee part of the fail, eafe away the weather-
earing.

To unbend a Top-faily in a Gale of Wind.

To unbend 2 top-fail in a gale of wind, firft
caft off the points of the reefs, keeping faft the
carings ; then furl the fail, and caft off the rope-
-bands, which make faft round the fail, clear of
the gafkets. After this calt off the lee-earings,
and haul the lee fide of the fail into the top;
then haul in the weather fide. Now unbend the
reef-tackle pendents, bunt-lines, and bow-lines;

bight the fail fnugly up together; and fend it

down by the clew-lines to windward or leeward,
as moft convenjent,

H 4 CHAP.
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CH AP VIIIL

Respectineg CaBres, NipPeRS, AND STOPPERS,

Upon coiling Cables.

Arvr cables fhould be coiled the way .they
bit, or the way they run round the windlas, and
their tiers fhould be on the fide oppofite to that
on which they lcad. The beft bower, which is
mofltly the working cable, fhould lead foremoft

up the hatchway; then the {mall bower; and
abaft all, the fheet, which being the lealt wanted

can be trniced fnug round the afier part of the
hatchway, out of the way. Should your new
cables come immediately from the rope-walk,
let them be coiled down into the craft that 1s to
bring them on board, the {fame way they are tc
be coiled on board.

A cable generally kinks from more turns
being forced into .it by the coiling than it na-
turally had, and the only way to get rid of thefe
kinks, 1s to coill the cable acrofs the hatchway
from fide to fide, in large fakes, with the fun;
then take the upper end through the coil, and
coil the cable down in the tier the way required.

By
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By this means, as many turns will be taken out
of the cable as there are fakes coiled round the

hatchway.

It fhould be a rule in coiling cables ncver to
lay out near the hatchway, but to keep that part
of the tier as low as poflible, that the bends may
have {ufficient room to uplet.

Were all {tore cables firflt coiled down from
the rope-walk againft the fun, they would be
better adapted to coil on cither fide of a fhip;
for a cable coiled againlt the {un will more eafily

reverfe, and have lefs kinks tn 1t than a cable
coiled with the fun,

On fplicing Cables.

The fnuggeft and beft method of {plicing a
cable is to put the ends 1n twice each way; then
to pick out the firands, and worm part of them
round the cable, and taper away the reft, which
let be fnugly marled down. After this let there

be clapped on a good throat, and two end-
feizings of fix thread rattling.

The ftrands of the {mall bower and fiream

cable had better be pointed, that thefe cables
may be more brifkly fpliced in cafe of neceffity.

Upon
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Uson ferving Cables.

Cables fhould be ferved againft the lay. The
moft expeditious way of clapping on rounding
1s with a top, when there 1s room to work it,
otherwife, recourfe muft be had to beating it on
with mallets. Be careful to let the fervice be
ftopped with {pun-yarn every fix or cight
turns.

Mooring {ervices are generally clapped on
about fifteen fathoms from the end, or fplice of
the cable; and large veflels thould have about
twelve or fourteen fathoms of f{ervice, half of it
rounding and plat, and the reft keeling. Upon
the working cable, there fhould be a fhort
fervice of eight or ten fathoms at the half
cable.

Mats, made the width of the round of the
cable,and about three fathoms long, are very con-
venient to have at hand, to lace on the cable
with expedition in cafes of neceflity,

Of an approved Dog-ficpper.

An approved form for a dog-ftopper is to have
it made with a large eye, that it may be thrown

over the bit-head, and fhifted oyer from fide to
fide at pleafure.

Of



(‘ 107 )

Of an approved Bit-flopper.

An approved form for a bit-flopper is to bave
it about four or five fathoms long, and tailed
out, nipper fathion, at one end, and knotted at
the other : let this ftopper be rove through the
hole in the knee before the bits. To pafs it, let
it be led aft, infide and over the cable, then under
the bit-end, outfide the cable, and worm its end
round the cable before the bits, as reprefented
by plate 2, figure 13. Now, to ftopper the cable,
haul taught the worming, and by the cable’s
drawing forward it will taughten the ftopper,
and bind the cable fo clofe to the bits as effec-
tually to bring the fhip up. From the nature of
this ftopper it is not likely to jamb, therefore is
extremely well calculated for bringing a fhip
up with eale, as by flacking or bhauling taught
the worming, the cable may be {uflered to run
out or be checked at pleafure.

In heaving up in a {ea, when by a fudden pitch
of the fhip the meflenger or nippers give way,
this kind of ftopper will be found extremely {er-
viceable, for upon thefe occafions, it may be
always pafled ready, and the bight triced up
abaft the bits with a rope-yarn, clear of the cable,
as reprefented by plate ¢, figure 14

RiMARK,
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REMARK.

Stoppers from the wings of the tiers are ex-
tremely {erviceable; but ftoppers from the maft,
below the combings, are of little fervice, unlefs
they be made long enough to clap on above the
combings.

Upon King-Ropes.

Ring-ropes are better fingle than double; for
when fingie they are pafled with lefs confufion
of turns. To pafs a fingle ring-rope, and have
it in readinef{s to check upon veering away cable,
take three flack turns through the ring and
round the cable, one before the other, and let
a hand hold up the parts fair; then take as
many {lack turns of worming round the cable,
before the ring, which let be held up fair by
another hand, giving {ufficient room for the
cable to pals through. Now, when 1t is necef-
fary to check the cable, haul taught the worm-
ing, and by the cable’s going out it will pre-
fently draw thofe turns taught which were taken
through the ring, and bind the cable {o clofe to

9
the ning, as to prove an cxcellent ftopper.

Upos
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Upon Nippers, and the Manner of clapping on 4
Racking Nitper.

The ufual method of clapping on a nipper,
with a round turn round the meflenger and
another round the cable, 1s an exceeding good
one, and very fuitable to quick heaving; but
when a firain 1s to. be hove, and the cable i1s
muddy, the nippers clapped on after this method
will not bite, and recourfe is generally had to
hitching the meflenger, a very bad pratlice,
which juftly deferves to' be reprobated, as in the
nip it materially damages both cable and mel-
enger., In this cale throw fand or afhes upon
the cable, and take a lorng dry nipper, which
middle and pafls one half aft, racking 1t in and
out round the cable and meflenger; then worm
its end round the meflenger only. After this,
pafs the other half in the {fame manner forward,
but worm its end round the cable only, and let
a hand hold on each end of the nipper. Now
the advantage of this method 1s, that by the
cable’s drawing forward, and the meflenger af,
the nipper will be drawn fo taught as effefually
to hold the cable till fomething gives way:
another advantage is, 1t can never jamb, for
both ends are clear for taking off.

1 - Yor
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For quick heaving alfo, if nippers without
knots are clapped on, as reprelented by figure
15, plate 2, where the nipper 1s taken once
round the meflenger and once round the cable,
us foremoft end being wormed round the cable,
and the after-end round the meffenger, 1t will

fave the cutting of many nippers.

CHAP IX.

UproN PurcHases, AND FRICTION.

IT 1s extremely neceffary that every feaman
fhould be fo far acquainted with the mechanical
powers, as to be able to calculate the force of
thofe purchafes he is continually applying.

Upon the Crow, Handfpec, and Capfrern-dar.

The crow, handlpec and capftern-bar are all
levers of the fame kind, differing only in their
power by the difference of their lengths from
cach refpective prop, or fulcrum.

2 Let
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Let us fuppole AB, plate 1, fig. 19, to be a
handfpec or crow eleven feet long, and for the
purpofe of prifing up a weight is refted upon
the prop C at one foot from A, and the weight
epplied to the end A being ten hundred weight,
it is required to know what power muft be ap-
plied to the end of the handfpec B to raife the
weight at A. For this purpofe, multiply the
weight applied at A by the diftance AC, and it
will give the momentum of the weight. Now it
15 clear that the momentum on the other fide
of the prop muft be made equal to this, before
the weight at A can even be balanced, therefore
let the diftance CB be multiplied by {ome power
that will make the momentum at B equal to the
momentum at A, then that power will be the
quantity neceflary to raife the weight at A, For
inftance, in the prefent cafe, the weight at A of
ten, multiplied by the diftance AC of one, gives
ten for the momentum at A ; and if the diftance
CB of ten be multiplied by one it will give ten
for the momentum at B, therefore one hun-
dred muft be the power applied at B to balance
the weight at A; and to raife it higher, a little
"more power muft be added to overcome the
frittion. Again, let us {uppole AB to be a cap-
{tern-bar, and that the circle reprefents the
barrel of a capltern turning on the centre C,
which in this cafe is the prop, Now, if 1t 1s

required
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required to know what power at the end of the
bar B will purchafe the weight at A, we muft ap.
ply the fame reafoning as in the former cafe.
For inftance, let the weight be multiplied by half
the diameter of the barrel, to give the momen-
tum of the weight, which fame momentum muft
be gained on the other fide of the centre, by

multiplying the diftance BC by {ome power
which will make the momentum on this fide

equal to the momentum on the other, which will
be the power required.

Therefore, the power of a capftern or wind-
las is nothing more than the united powers of
a mumber of levers; but it muft be remems-
bered, that as capfterns turn round upon very
large fpindles, they are fubjell to a conliderable
degree of frittion. This certainty may be re.
medied, either by decreafing the diameter of the
{pindle, or by fixing fri€tion-rollers in the part.
ners round the {pindle, as reprefented by figure
16, plate 2. where A reprelents a feftion of the
fpindle, and the {maller circles the fri€tion-rol-
lers. Butafter taking off the extreme frittion of
a capfiern, it will be found neceflary to increale
the number of paul-catches, to prevent the

people being thrown from the bars when the {hip
pitches.

Upon
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Upon a Whip-Purchafe,

The better to conceive the power of a fimple
whip-purchale, let us alk the queftion—if a per-
{fon was to haul a hundred weight into a fhip’s
top by this means, which is reprefented by fig. 17,
plate 2, what part of it would reft upon his
hands? Let the block compofing the whip be
made faft to the weight, and let the ftanding part
of the whip-fall be made faft to the top rim, Now,
let the perfon in the top weigh the weight off the
deck,and then let him confider what part of it relts
upon his hands :—the weight hangs by two ropes
which are equally taught, confcquently each
rope bears the fame quantity of the weight, but
together both ropes bear only a hundred weight ;
therefore each rope feparately muft bear fifty ;
and as the perfon holds one of the ropes, filty
weight muft be the quantity refting upon his
hands. ' |

- -~ Upon e Tackle.

A tackle 15 a convenient kind of purchafe,
but {ubje& to much friftion. Its power will be,
frition not confidered, as the number of parts
of the fall that are applied to {uftain the weight.
If the tackle confifts of'a double and a fingle
black, there will be four parts of the fall; and
if the weight to be hoifted up be hung to the

1 double



( 114 )

double block, it will reft upon four ropes, which
are each equally ftretched; thercfore each muft
bear the fame part of the weight. Now let us

fuppofe the weight hung to the double block to
" be four hundred, then one hundred applied to
the hauling part of the fall will fufpend it; and if
as much more power be applied as will overcome
the friftion, it will purchafe the weight: but had
the weight been hooked on to the fingle block,
it would have refted by three ropes only, each
of which would bear a third; therefore a third

of the weight being applied to the hoilting part
of the fall, would fufpend the weight when
hooked to the fingle block ; and as much more

power being applied as would overcome the
frition of the tackle, would purchafe the
weight.

Of the greatefp Purchaf to be gained by Blocks.

The greateft purchafe that can be gained by
blocks, is by having a continued feries of whips,
that 1s, the continuation of fixing one whip upon
another whip-fall. By this means, two fingle
blocks will afford the fame purchafe as a tackle
having a double and fingle block, and with
confiderably lels friftion, This kind of pur-
chafe fhould certainly be ufed whenever the
length of the hoilt will admit of it. To top-fail

and
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and top-gallant-yards that hoift up with a fingle

tye, there will be fufficient room to apply this
purchafe as haliards, which will overhaul with
great facility,

Upon the Purchafe gained by Swigging off.

What is called {wigging off, that is, pulling at
night angles to a rope, is at firft a very great
power, but it decreales as the rope is pulled out
of the firaight line. This purchafe depends
apon the refolution of forces, #id its power is
as the fine of half the angle formed by the rope;
that1s, as half the angle ACB, fig. 14, plate 1.

A purchale upon this principle may be con-
veniently applied to feveral purpofes, Thus, in
the place of yard-tackles, let the blocks A and
B, fig. 14, be fixed to the lower yard.-arms, and
through thefe blocks let there be rove a pendent
with a hook at each end : the pendent fhould be

long enough to reach the water on the oppofite
fide, when one of the hooks are up at the yard-
arm; for inftance, with one hook up at B, the
pendent fhould pafs ftraight along the yard to A,
and from A to the furface of the water. On the
bight of the pendent let there be a fiddle-block,
the pendent leading through the upper fheave,
and a whip-purchafe through the lower one,
Coming down before the maft amidfhips. Now,

h Q) when
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when any thing 1s hoifting up by this purchafe,
for inftance, the boat D, 1t will have the appear-
ance as reprefented in the figure: if it be requi-
red to heift in on the oppofite fide, overhaul
down the hook B. It will be proper to have a
tricing-line, to trice up the block C when the
purchafe is not wanted.

For an example of a fecond application of
this purchafe, let us fuppole that a boat’s crew
were about to haul their boat afhore, but fhould
find their own power infufficient, and that they
had no tackle. In thiscafe, let them drive down
a ftake well up from the water, and a fecond
clofe down to the water’s edge; then let the
boat's painter be made faft to the upper flake
{iraight from the boat, and led round the lower
one; now, by {wigging off upon the painter
midway between the {takes, the people will pull
with much greater power; and if the power be
yet infufhicient, it 1s only moving the Rakes fur-
ther afunder.

Upen Dead-eyes, Heartsy and Thimbles,

The power gained by dead-eyes, hearts, and
thimbles, is as the number of parts of the la-
mard that 1s rove through them; but if the
laniard be not well greafed, their power will te
moftly, if not entirely, counterbalanced by the

frittion
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friftion they are fubjeft to. This being the cale,
they are never applied as purchales, but merely
for the better keeping the quantity gained of any
throud or ftay when fet up. For 1t a fhroud or
ftay were fet up without their application, the
quantity loft upon making faft would flacken
the fhroud by the fame quantity ; but when a
dead-eye and laniard are fixed to the fhroud,
fhould even fixinches of the laniard be loft up-
on making falt, the fhroud would be flackened
only ome inch; for there are fix parts of the
laniard to the fhroud, and as'the-fhroud is equal-
ly held by each part, it can only be flackened by

the quantity that the parts of the laniard are
lengthened, |

A general Rule for calculating the Power of
Purchafes.

A general proportion for calculating the
power of any particular engine is, as the weight
is to its fpace paffed through, {o the fpace pafled
through by the power is to the power: thus, fup-
pole that a weight when hoifting up by a tackle
fhould pafls through one foot for every three
feet hoift of the fall, then the power will be as
one to three: and if the end of a handipec
fhould pafs through ten inches to prize up a

weight one, the power will be as one to ten.

Ia A Me-
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ok

A Mechbanical Increafe of Power is Lofs of Time.

To fhew that a mechanical increale of power
is a lofs of time, let us fuppole that a perfon had
to haul a hundred weight into a fhip's toPJb)‘r a
fingle rope, which is no purchafe, then the length
of the rope to pafs through his hand would be
equal to the beight of the top from the deck;
" but if this perfon had to haul up the hundred
weight by a whip-purchafe, as reprefented by
hig. 17, plate 2, then the length of the rope to
pals through his hand would be equal to twice
the height of the top from the deck ; and admit.
ting that the rope paffed through the perfon’s
hands as faft in one cafe as the other, the weight
would come up by the fingle rope in half the
ume that it would by the whip; which proves
that an increafe of power is lofs of time.

Upon Frifiion.

The inciion of moft mechanical engines is fo

extremely compounded, as to make it difficult
to {ay what is the precife quantity. Thole

metals will run the eafieft together whole {ur-

faces leaft adhere to each other; and it 1s {up-
pofed that the difference between the friftion of

two bodies; compofed of fimilar fubfiances, and
moving
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moving upon the fame furface at the [ame rate,
will be, as the difference of the furface preffed upon,
and the preffure allo, that the friCtion of the
fame body increafes as the fguares of its velocity =
therefore, the pins of blocks and fpindles of
cvery kind fhould be as fmall as fafety will al-
low; and fheaves fhould be large, and falls
be flack laid, otherwife much of the power will
be loft in obliging the fall to bend to the fheave.
All hixed blocks are only for the convenience of
turning the diretion of a fall ; they add nothing
to the power of the purchafe, but on the con-
trary deftroy fo much as is neceflary to over-
come their friftion, therefore thefe blocks are to
be avoided as much as poffible.

14 - CHAP,
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CHAP X

Urox LEeaxs.

WATER preﬂ'e‘s as the {quare roots of its alti-
tude, that 1s, fuppofe equal holes be made in the
bottom of a veflel at one foot, four feet, ninc
feet, and fixteen feet beneath the furface of the
water, the water will rufh in at thefe holes with
a velocity equal to the {quare roots of their re-
{peftive depths: for inftance, at the four feet
hole it will rufh in twice as faft as at the one ; at
the nine feet, three times as faft: and at the fix-
teen feet, four times as faft ; which 1s the law it
will follow, provided the water be pumped out
of the vellel as faft as it comes in. Butif the
water is {uffered to rife in the veffel and cover
any of the holes, the covered holes will then run
with the fame velocity, regardlefs of their depths,
which velocity will be as the {quare root of .the
difference of the level between the water within
and without the veflel; for example, let it be
prefumed, that the hole at fixteen feet was quite
at the bottom of the veffel, and that the water
had rifen in her twelve feet, then as its furface is

even with the four feet hole, the two covered
holes
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holes will\ run with the velocity only of the four
feet hole, fince four feet is  the difference be-

tween the level of the water within and without
the veffel,

From the foregoing reafoning it appecars, that
if a fhip {prings a leak under her bottom, though
the water fhould increafe upon the pumps at firft,
yet after the water has rifen a certain height
above the leak, the pumps will then be enabled
to prevent it from rifing higher.

Let us now confider how a leak in a veffel’s
bow and ftern will be effeéted by her motion
through the water, Let the leaks to be con.
fidered be of equal fize, and nine feet deep, then
the water will rufh in at each leak with a velo-

city that may be exprcffed by three, while the
fhip is without motion and in ftill water; but if

the veflel be given head-way, the water will in.
creafe running in at the bow by the head-way,
and decreafe at the flern in the fame proportion:
and fhould fhe fail fo falt as to double the run-
ning in of the water at the bow, the leak at the
ftern will become nothing. ‘Thus it appears,
that a leak at the bow is more dangerous than a
leak at the flern. A leak allo on the lee-fide
muft be more dangerous than a leak on the
weather fide; firlt, by its being forced acepcr
under water, and fecondly, increafed by the lee-
way. - |

The
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The following rules, founded upon the fOI'E.-.

going rcafoning, may lead to a difcovery of the
fituation of a fingle leak., Firft, if the fhip in-
creafes making water as fhe {ails, the leak is in
the bow; but, on the contrary, if fhe decreafes
makiag water as fhe fails, the leak is in the
the ftern; and, fecondly, when failing before the
wind, if the fhip makes neither more nor Jefs
water, the leak 1s on either fide, which {ide may
be difcovered by hauling upon a wind; then if
the fhip makes more water it is on the lee-fide,
otherwife it 1s on the weather-fide. Ithas been
aflerted, that by following round a leaky veflel
in a calm with a pole, keeping one end applied
to the ear, and the other to.the vefiel’s bottom,
that, thould the end of the pole chance to pafs
near the leak, a rumbling noife will be heard
coming up the pole, and thus point out its
place. ‘

Should a leak be in the bow, 1t certainly may,
ina great meajure, be remedied at {ea by fpread-
ing a tarred fail with oakum fewed to 1t acrofs |
the bows, and confining it to by ropes; then the
motion of the veflel forward will prefs the {ail
clofe to the bow, and prevent the water from
entering the leak. To a leak in any other part,
the fail may not prove fo effetual a remedy.

For preventing the water from entering the
feams between wind and water, which fome vel-

fels
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fels by their working are continually emptying
of the oakum, 1t will be better to nail double
canvals, or leather with oakum beneath it along
the feams, than to cover them with lead, which
is {ubjet to be broken.

It has frequently happened that fhips have
been left by their crews, becaule the water gain-

ed upon the pumps, and that the fame.ve{lels have
been met with-afterwards and brought into port,
If a fhip’s cargo, when foaked in water, would
of itlelf float, there would be no danger of the
thip’s finking, for asthe water rofe in the hold,
the cargo immerfed would become of no weight,
but, on the contrary, would att as a {upport to
the veffel by as much as it is lighter than water.
Thus, a fhip loaded with timber, though the
water fhould be up to her decks, would not fink;
and, probably, a fhip loaded with fpirits would
not fink lower, after the whole cargo was immer-
fed, Therefore, a commander, knowing that
his cargo when {oaked in water will float, fhould
be very backward in deflerting his veflel, for he

may yet find more fafcty on board her than in
open boats.

The danger to be expetled on board a veffel
in this fituation is, fhe may upfet; for as the
cargo 1mmerfed bears lefs upon the veffel, her
flability muft proportionably decreafe; and
fhould the immerfed part of the cargo, beneath

the
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the centre of motion, confift of articles of the
fame weight, or fpecifically lighter than water,
without iron or leaden-ballaft in her bottom to
keep her ereft, the muft inevitably turn bottom
up. The criterion to judge of a veflel's ftabili-
ty in this fituation 1s her roll; which becomes
sreater and flower as her ftability leflens.  Upon
occafions of this kind, I would recommend the
getting all heavy materials of every defcription,
as lead, guns, and iron, as low into the hold as
poflible, and to throw overboard every article
above the orlop deck, except the neceflary
conveniencies of life; alfo to ftancheon and lafh
the decks together round the beams, that they
may fuftain each other, and prevent their being
blown up; and to bring up all empty cafks, and
fecure them down to the orlop-deck beams,
Thus prepared, the fhip may have fuflicient {ta-
bility while in the a&t of finking, and upon the
empty cafks being immerfed, (fince they are
above the centre of motion) they will not only
tend to float her, but add to her flability. After
the cafks are immerfed, every attempt is to be
made to prevent the water from rifing higher;
if this cannot be effefted, the veflel mult be
quitted.

CHAP.
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CHAP XL

TUron STowAGE,

I1 has been before remarked, that the eafinefs
of a vellel depends upon the fituation of her
centre of gravity. Should the cargo be heavy,
and its centre of gravity be low, her flability
will be fo great as to return the veflel to her
ereft pofition with {uch violence, as to endanger
the mafts, Probably, a tolerable point for pla~
cing the centre of gravity of a veflel’s cargo, if
fhe is to be deeply laden, may be about half way
between the kelfon and centre of motion, which
will be about a quarter of her beam up the hold.
But if fhe is not to be deeply laden, the centre
of gravity muft be placed lower, otherwile the
veflel will not have fufficient ftability.

It is neceffary likewile, for the purpofe of re-
lieving the pitching, and that the extremes of a
veflel may not be loaded beyond their capacity
to bear, that the weight be colleéted towards the
centre of the veffel, between the main-maft and
fore-hatchwa'y, and that the extremes be loaded
‘with the lightelt articles: this 1s a circumflance
too little attended to, particularly in Eaft-India-

meny
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men, where the water and provifions are ftowed
clofe forward.

If the cargo Is regular, 4. ¢. confiffs uni-
formly of the fame goods, let it be flowed fore

and aft upon a level, obferving not to fill up
the breakages, either forward or aft, with heavy
articles. |

1f the cargo fhould be irregular, the officer’s
judgment muft be -employed to diftribute it
fuch a manner over the veflel, that 1t may prels

upon the different parts of her, in proportion
to their capacity to bear.

CHAP XIL

MiscELLANEOUS ARTICLES.

Upon the Polarity of a Sewing Needle.

Taeas are few fewing needles but have a
polanity, and when floated in water will tend to
the magnetic meridian, the point of the needle
going to the fouth, This is a neceffary circum-

1 flance
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fance for feamen to be acquainted with, for
fhould they be fo unfortunate as to quit their
vellels without a compafs, by the aid of a com-
mon fewing neecdle, which feamen are feldom

without, they are fupplied with a tolerable fub-
ftitute,

If 2 needle fhould be found without much
polarity, hold the point towards the fouth, and
rub it ftrongly from the middle towards the
point with the back of a knife, and it will excite
a very {ftrong polarity.

A dry needle gently dropt into the water will
fwim of itfelf, but immediately on the upper
part becoming wet it will {ink.

If feveral rubbed needles be ftuck together
with their points one way through a very imall
piece of cork, they will move with a much

quicker motion to the meridian than either of
the needles fingly.

Upon finoothing the Surface of the Sea, for the Pyr-
- pofe of Landing a Boat.

A quantity of oil being diltributed over the
furface of the fea will prevent 1t from breaking,
and greatly contribute to lower the {well. Was
a boat before attempting to land upon a lee-
fhore, to bring up, and pour a quantity of ol

upon
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upon the water, till it {pread itfelf, and fmoothed
the water between her and the thore, fhe might

then venture to weigh, and have confiderable
chance of reaching the {hore with fafety.

To preferve a Boat frem Foundering in @ Gale of
Wind.

To preferve a boat from foundering in blow.
ing weather, 1t wili be neceffary to have with
her a {mall fpar, as a top-gallant-yard, Let this
{par be equally fpanned, and to the middle of it
be made faft three or four fathoms of rope, with
- the boat’s grapnel at the end. Now fhould 1t
come on to blow hard, and the boat be in dan-
ger of fhipping a {ea, bend the boat’s cable to the-
middle of the {pan, and let her ride by the {par,
which will be prevented from heaving on board
the boat by the grapnel. Thus, by the {par’s ex-
tending acrofs the bows of the boat, 1t will pre-
vent the fca from breaking over her.

It will be neceffary to ride the boat very clofe
to the fpar, and when the fpar is not wanted,
(thould 1t be too large to take on board the
boat, it mav be towed end-on aftern of her.

On



-

( 129 )

On the Manner of afling upon Accidents bappening

to the Heliny and a Defcription of a temporasy
Rudder.

Should a tiller break in a rudder-head, the
radder muft immediately be chocked that the
flump may be taken out and another tiller fitted,
which fhould always be placed in readinefs to-
gether with the chock, in cale they fhould be
wanted. \Vhile the rudder 1s ufelefs, the fhip
muft be hove-to till it 1s repaired; or {ome
contrivance prepared to {upply its place. The
molt rcady application for {upplying the place
of a rudder is the following, till a better con-
trivance can be got ready. To a long ftout
boom, lafh [everal pieces of junk and f{pars,
about three fathom long, one beneath the other,
and ftiffen them acrofs by {everal pieces of
plank ; to the bottom of this, faften {ome pigs of
lead to fink it, and let it be fixed to the ftern, as
reprefented by hgure 18, plate 2, the end of the
boom A being faftened to the ftern-poft, and the:
outer end {upported by a ftrong topping-hit
from the taffarel. On each {ide of this tempo-.
rary rudder are to be fixed guys from the {pan
D, to haul it over to either fide; the lower legs
of the {pan muft be fhorter than the upper, that
it may baul over with an obliquity which gives

K it
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1t a tendency to dive, otherwife it might rife
out of the water. The guys are to be led
tbrough ftout blocks, lafhed to booms rigged
out upon each quarter, and to each is to be
fixed a tackle, the falls of which are to be led
under the barrel of the wheel, and {everal turns
about 1ty and are then to be fpliced taught to-
gether,

The leading of the falls under the wheel
gives a great advantage; as the fhip is fteered by
moving the wheel round the fame way as if
fteering with a rudder. 'This contrivance will
anfwer telerably well, till the following rudder
can be prepared, the invention of Captain Ed-
ward Packenham of the Royal Navy.

1, Fig. 15, plate 1, i1s a topmaft inverted,
which forms the main piece of the rudder, its
heel becoming the head, which is. fo fecured by
the anchor hoops, g, that the fid-hole may be
increaled to receive a tiller. This matn piece
1s pointed through a topmafi-cap, which is
enlarged, that the main piece may turn freely in
1. Fig. 17, is a reprefentation of the cap with
its fquare part cut out to fit the ftern-poft, having
fixed to it the top-chains, 2, Fig. 15, is the
1nner half of a jib-boom; 3, the outer half; 4,2
fifh, all of which are firmly holted to the main
piece, and planked over,.as 6.6 6, &c.~10, 105
10; arc pigs of ballalt to fink the heel of the.

- rudder;
N
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radder; 5, 2 rope to {ufpend the rudder. Fig.
16, anchor-ftocks cut out to receive the round
part of the main piece of the rudder.—The
whole machine being prepared, let it be got
under the fern, and its head be hove up through
the counter to a neceffary height. Then, to
each of the top-chains, bend the end of a hawfer
from the hawf{e-holes;—bear the rudder amid-
thips, and heave well taught the hawfers, which
will firmly fecure the cap to the ftern-poft. This
done, let the anchor-ftocks be fecured round the
rudder-head to the deck it comes through, that
they may aft as an upper gudgeon for the rud-
der to turn in;—the tiller, &c. being fixed, the

vellel is now fitted with a rudder, nearly as per-
te&t as her former,

To Steer a Velfel which has loff her Rudder, by
ancther Veffel,

To fteer a veflel which has loft her rudder,
by another, let the difabled veffel take the other
1a tow, and make fail. To the tow-rope, at a
tew fathoms abalt the ftern of the leading veflel,
let fteering-ropes be made faft, coming through
blocks upon booms rigged out over eaclt quarter
and about the barrel of the wheel, as explained
In the foregoing article. By turning the wheel
round, the veffel aftern is brought to tow a ftrain

K 2 upon
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apon either quarter of the leading veflel, form.
ing a fort of temporary rudder by which fhe may
be fieered as required.

I.ct it be remembered that the veffel aftern muft
ﬂccr the fame courfe as the leading veflel; and
when 1t 1s required to tack, the veflel aftern
thould be fheered to leeward, and not put m-
flays ull the leading veliel has come up three
or four points in the wind.

Upor reecveaing a ¥Veffel upright, withott cutting
‘ away ber Mafls.

It often happens that by a fudden {quall of

wind a veflel is thrown over upon her beam
ends, without a profpect of recovering her ereft
while fhe remains upon the {ame tack, therefore
attempts are made to veer her; but as the rudder
ligs along the furface of the water it becomes
ufelefs, and as the {ails are either blown from
the yards, or become unmanageable, recourfc 1s
had to cutting away the main-maft and mizen-
maft, that the fhip may veer under the fore-
maft :—a moft defperate expedient, particularly
if the fhip is far diftant from port! Upon this
occafion,, that the fhip may be recovered up-
right without cutting away her malfts, let the
following method be praftifed. If fhe is ina
{iruation where fhe can be brought to an anchor,

2 et
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jet go her lee-anchor, which will {fwing her wind-
rode, and relieve her from the firength of the
wind ; but thould fhe, 1n this dreadful fituation,
be at {ea, let the end of a hawlecr be handed over
the lee-quarter and round to windward, and to
1t be bent any of the {mall anchors,—half-butts,
—{panned gratings,—or any thing at hand that
will aft as ftopwaters; then throw the whole
overboard, and veer away upon the hawler to a
neceflary quantity, when make 1t faft. Now hy
the thip’s drifting from this tow, it will pull with
fuch power upon her ftern as to veer her, and
bring the wind upon the oppolite fide.

To clear Veffels that bave run aboard each other.,

It frequently happens that ‘two veflels which
have run aboard each other are {o complete]y;
bound together, either by the tide, or the wind
and {ea, that 1t 1s out of the power of the helm
and {ails to force them afunder. On this occa-
fion, if the veflels are in a fituation where they
can come to an anchor, let ene of them bring
up and the other will drift clear of her:: but
fhould. they be at {ca, det the weathermoft veflel
be brought up by the floating anchor, page 44,
or by a tow from her bow, as mentioned in the
toregoing article.

K 3 Upon
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Upin Steering G Ship which bas loff ber Fore-mafl.

A fhip that has loft her fore.maft can only be
fleered with the wind aft, and that not without
being fubjeéfl to broach-to. Direttly a fhip in
this fituation receives the wind fideways, all the
lateral prefflure of her fails will be abaft the
centre of gravity, which her rudder not being
able to counterall, muft oblige her to approach
the wind; but could the power of the rudder
be increafed to any required degree, a ihip
could be fteered with the wind beaming, not-
withftanding the lofs of her fore-maft. To do
which, let the following method be praétifed :—
veer aftern 20 or 30 fathom of cable, which, if
the thip is in fhoal water, thould be buoyed up.
Then rig out a boom with a {tout guy upon
each quarter, and let the guys be bent to the
cable a few fathoms abaft the ftern.  While the
fhip is failing before the wind, let the cable be
guyed to tow amidfhips of the ftern, and it will
preveni her from broaching-to; but while the
wind blows fideways upon the fhip let it bg
guyed out to the lee-boom, which will greatly
afhit the weather-helm,

{/por
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Upon bauling a Velfel off a fleep Shore in a Calm.

It has often happened that veflels have been
driven, in calm weather, upon a fleep and dan-
gerous fhore which has denied anchorage, but
might have been faved by exertion and judg-
ment. Cales of this kind require great anima-
tion on the part of the officers. All boats muft
be immediately hoifted out to tow the fhip, if
puﬂible, from hei‘ perilous {ituation, In the
mean time let flop-waters be got ready to run
out from the veffel, and haul her off, fhould
towing prove ineffeftual. Large butts cut in
halves and flung, ferve excellently for this pur-
pole, and are ufed with advantage in the follow-
ing manner. Let each poat take feveral of
thefe half butts, and row away from the veficl
with a coil or two of {mall rope: when the rope
is out, {pan the boat from head to fiern, and
tow the half butts from the oppofite gunwale
of the boat, at feveral fathoms diftance; thus,
when the rope is hauled in on board the veflel,
the boat will hang athwart, and, together with
the half butts, muft oppofle confiderable refift-
ance. To draw the vellel ahead, let the boats
employed row out alternately, that one line may
be in readinefs to haul upon, when the other 1s
all on board, Should it remain calm, or fhould
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there be a light air of wind oppoled to the
vefiel's courfe, the {ails muft be furled.

To prevent rolling away the Mafs upon coming out

‘of Porty with new Rigging, immediately into a
bigh Sea.

Veflels have frequently rolled away their
malits from coming fuddenly out of port into a
high fea with #ew rigging. On an occafion of
shis kind, 1if one of the bower anchors be let go,
and a neceflary quantity of cable wore away, it
will hring the fhip’s bow to the fea, when fhe
will roll lefs, and afford an opportunity for
{ecuning the mafts. Lieutenant Thomas Owen,
of the Royal Navy, informed me that he faved

the mafts of a veflel, thus circumftanced, by the
above means.

A Mode qf fitting Top-gallant-fids, that ibey may be
laken cut wito Eafe,

It frequently happens in gales of wind, from
the inclination of the fhip, and the firength ol
the wind, that a top-gallant-maft is {o completely
bound, between the cap and the treftletrees, as

to render it impoflible to fway it up to take out
the fid; to remove this inconvenience 15 the

inteption of the following contrjyance, Let D,
| plate
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‘plate 2, figure Ig,.be a flout brafs fheave, or
roller, at the upper part of a top-gallant-fid hole
for the maft to relt upon; CD a fd of iron,
circular at the upper fide, and going off to a
pofnt at C; A, A the treftletrees; 2, 2, plates of -
iron for the fid to reft upon; D, a hole to lath
the fid to the heel of the malt to prevent its
working out. - Upon confidering this plan of
fidding a maft, it muft appear clear, that by a
flight blow of a maul at the end of C, the fid

will be forced out, though the maft {hould not
be lifted.

Upon dininifbing the Steeving of Bow(prits.

As every pofition of the rudder, except a
middle one, takes from the fpeed of the veflel,

it thould be preferved as much amidfhips as
poflible. Almoft every thip under full fail, with
a fidc-wind, carries a weather-helm; to counter-
aft which, 1t is.recommended to lower the
fteeving of the bowlpnt to an angle of g, or 10
degrees with the keel, and to increale the jib-
boom in floutnefs, that a large jib of ftrong
canvas may be carried, in moft weathers. With
the bowiprit lowered, it will be better without
a fpritfail-yard; and let the jib-boom be fecured
from the cat-leads and ftem, by a ftanding and

travel-
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travelling guy on each fide, and 2 fanding and
travelling martingal.

$pon equalizing the Sailsy Yards, and Mafts, of the
Fore and Main-mafts.

A confiderable convenience would arife
from having the fore and main-top-fails of the
fame fize, alio the fore and main-top-gallant-
fails, and the mafts and yards appertaining to
them, as it frequently happens that accidents
fall more to the lot of one maft than the other.
The main-malt 1 would ftill continue taunter
than the fore-maft, that the {paces beneath the
top-fails and top-gallant.fails of the main-maft
may be above the fame fpaces upon the fore-
maft, to prevent the lofing any wind, and that
the lower yards may not lock together in going
about,

Upen Compafles, and Binacles.

When a compafs is not in ufe its card fhould
be taken off the point. All compafs-cards that
are unhung fhould be placed together in patrs,
the North point of one to the South point of the
other, wrapped up in dry brown paper, and
feparated a fmall diftance from any other pair:

1 i
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if they be thus packed, their needles will in-
creafe in magnetical virtue.

Great care fhould be taken that the fides of
all the binacles are placed in a line parallel to
the longitudinal axis of the veffél, thus all the
binacles will be parallel to each other; and as
the lines within a compals bow] are paralle] to
the fides of its box, by placing either fide of the
compals box to either fide of the binacle, the
line in the compals bowl muft ftand parallel ta
the longitudinal axis of the veflel. For want
of paying proper atiention to fetting the com-
pafles parallel to each other, they are frequently
faid to differ, when upon a nicer examination
out of the binacle they are found to agree.

Again, all binacles fhould be either pegged
together, or nailed with drafs nails.

Il

CHAP.
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CHAP XIIIL

Uronw Mavceuvring A FreeT,

Of tbe Command and Divifion of Fleets.
" Tas 'j.rhole fleet 1s under the general di-
rclion of one commanding officer; but for
the fake of difcipline 1t is divided 1nto three
grand_-diviﬁons of equal force, denominated the
Centre, van, and rear divifions. The centre is
more particularly commanded by the Yuperior
officer of the fleet, the van by the {econd
officcr in command, and the rear by the third

officer.
Befides thefe divifion, for particular fervices

it 1s found neceflary to have {quadrons, com-
pofed of fhips having particular qualities.

The fhips of the centre divifions are known
bv carryving their dillinguifhing-vanes at the
main, the van divifion by carrying their vanes
at the fore, and the rear divifion by carrying
their vanes at the mizen; each commanding
officer Lang diflinguithed by his flag at the

maln,
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mfain, fore, or mxzen, according” to the rank
he béars. : | \

Of the Order of S:;z'lz'ngr.

. The order of failing is, that particular order-
which a fleet preferves for the {ake of regularity-
when purluing its proper courfe. The difpo-
Gtion of this order refts with the commander of
the fleet.” It fhould be fo contrived that the fhips
may not moleft each other, and yet be capable-
of affluming the order of battle and retreat with
facility., We fhall confider the order of failing
throughout - this chapter as compoled of three
lines, the fhips failing abreaft of each other, be-

caufe lines can more readily aflume the order
either of battle or retreat,

Of the Order of Battle.

A fleet is in the order of battle when the fhips
are one ahead of the other, 1n a line fix points .

from the wind, cither upon the ftarboard or
larboard tack.

Of the Order of Reireat.

We fhall here confider the order of retreat
only in 2 line at right-angles with the dire&lion
of
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of the wind, becaufe hence the order of battle

1s more eafily attained. The intention of this
order 1s to ccndult a fleet of merchantmen from
the enemy with fafety. The merchantmen are
to fituate themfelves before the order of retreat,

and not to extend without the lime om either
fide.

Of the Lines of Bearing.

The line of dire@ion which a fleet preferves
it either of the orders, is termmed the line of
bearing of the order. Thus the line of bearing
of the order of battle is fix poirts from the wind
on either tack ; the line of bearing of thé order
of retreat is acrofs the wind; and the line of
bearing of the order of failing is the courle
fteered. ‘

Of Manzuvring in Succeffion,

When a fleet of fhips tack or perform dny
manceuvre, one after the other, in the wake of
the next ahead, it is termed tacking or fancu-
vring in {ucceflion.

PRO-
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PROBLEM L

To form the Order of Sailing in Tbree Lines, thé
Fleet being irregular.

To form this order with the leaft confufion,
the fhips leading the ftarboard and larboard
lines are to take their {fations abreaft of the van
fhip of the centre line, leading on under eafy

{ail ; and the reft of the fhips are to fearch out
and follow their next ahead.

PR OB, IL

From the Order of Sailing, with the Wind aft, to form
the Order of Battle.

Let the fmall circles in the three lines FG,
HI, KL, plate g, figure 1, reprefent a flect in
the order of failing, with the wind in the direc-
tion of the arrow; then D. B. is the ftarboard
line of bearing from the van thip of the ftar-
board line; and AC is the larboard line of bear-
ing from the van fhip of the larboard line.

If it be required to form the order of battle
on the ftarboard tack, the van fhip of the ftar-
board line is to haul her wind on the ftarboard
tack, and fail along the line of bearing D B,

the
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the reft of her line following in fucceflion as
they arrive in her wake, at the point K; and
the centre and larboard lines are to haul in fuc-
cefiion a point to flarboard, and fteer along the
dotted lines HAYD, which will bring their vans
at the points A and D 1n the line of bearing, at the
fame diftance they held from each other in the
order of failing. When the vans are arrived at
the points A and D, their lines are to heave-to;
the centre making f{ail-again when 1ts van can
10in at a proper diftance from the rear of the
ftarcoard line, and the larboard line making fail
when its van can join at a proper diftance from
the rear of the centre line: thus when the rear
thip of the larboard line has arrived at D, the
whole flect will be in the order of battle, as
reprefented by the large dots in the line of bear-
ing DB.

To form the order of battle on the larboard
tack, the van fhip of the larboard line 15 to haul
her wind along the larboard line of bearing

A.C. the reft of the fleet following as bclore
related, '

P2 R O B.
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PR OB, IIL

From the order of Sailing with a Side Wind, to form
tbe.Order of Battle on the fame Tact,

Let the fmall circles, plate 1, fig. o, xl‘eprérem
a-fleet in the order of failing with the wind on
the larboard fide, in the dire&lion of the arrow :
then AC 1s the larboard line of bearing from the
van fhip of the lee-line.

The van fhip-of the lee-line being in the line
of bearing, this line is to heave-to; the centre
and:.weather-lines bearing up in fucceffion to a
courfe as mueh off from the former courfe as
half the angle ACD, formed by the line of the
thips abreaft, and the line of bearing ; thus their
vans will arrive at the points B and A in the

line of bearing, at the fame diftance they held
in the order of failing.

The centre liné is to heave-to when its van
arrives at the point B, and the weather-line is'to
haul the wind in fucceffion along the line of
bearing, as the fhips arrive at the point A, The
other lines are to make fail again and follow, as
mentioned 1n the foregoing problem.

The van of the centre-line 1s in the line of
bearing, when the van of the lee-line bears fix-
points from the oppofite point to the wind ; and

L - the
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the van of the weather-line, when the van thips
of the lee line are in the fame diré&ion.

To form the order upon the other tack, firflt
form the order upon the fame tack, then tack in

{fucceflion.

Note.—If the right-angle EDC be {o di-
vided by the line DA, that the angle EDA be
equal to half ACD, the triangle ACD is ifofceles,

having the leg AC equal to DC.

PR O B, 1V,

From the Order of Sailing with the Wind afty to
for 41 the Order of Retreat.

Let the {mall circles in the three lines of
plate g, fig. 3, reprefent a fleet in the order of
{ailing, the wind being aft, in the direttion of the
arrow.  Then AC is the line of bearing of the
order of retreat. |

If it be required to form the order of retreat
to {tarboard, let the van fhip of the ftarboard-
line haul along the line of bearing. on the ftar-
board tack, kceping the wind abeam; the re-
mainder of the lines following as related in
protlem z. WWhen all the flect are in the line
of bcaring, they are to bear away together,
and fleer the intended courle, as reprefented by

the
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the dotted parallel lines, regulating their fails
{o as to continue in a line acrofs the wind.

PR OB, V.

From the Order of Sailing with a Side Wind, to form
the Order of Retreat,

Let the {mall circles, plate 3, fig. 4, reprefent
a flect in the order of failing with a fide winds
in the direftion of the arrow. Then CA is the
line of bearing of the order of retreat, from the
van fhip of the lee-line, |

The van fhip of the lee-line being in the
line of bearing, this' line is to heave-to, the
centre and weather-lines bearing up in fuccef-
lion to.a courfe as much off from the former
courfe as half the angle BCD, for the reafon
given in prob, 3. The centre line is to heave-to
when its van arrives at the point B, the weather-
line hauling its wind abeam at the point A,
along the line of bearing CA, the lee-lines fol-
lowing in fucceflion, as related at the con- -
clufion of problem 2. When all the fhips are
in the line of bearing, they are to bear away
altogether to the intended courfe, as fhewn by
the parallel lines.

1. 2 PROB.
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PR OB. VL

Frem th: Order ¢f Battle tg form the Order of
Szifing, om the Jame Tack, upon particular
Bearings.

Let AC, plate 3, fig. 5, reprefent the drder
of battle upon. the larboard tack; A1, D2, Cjg,
the intended lines of the order of failing from
the fhips A.B.C. which are te become the van
thips of the three lines,

N‘ow, to form the order of failing, let the van
ihips A.B.C. bear away,-' and ftcer along their
refpe€tive lines of bearing, the reft of the fhips
following in fucceflion. When the weather-line
has formed, it is to heave-to; whea the centre 1s
abrealt of the weather, italfo is to heave-to; and
when the lee-line is abreaft of both, they are to
make {ail.

If the lines are now at an improper diftance,
let them regulate accordingly.

PR O B. VIL

From the Order of Baitle, to form the Order of
"~ Retreat.

Let AB, plate g, fig. 6, be the order of battle
on the larboard tack, and BC the line of bear-

ing of the order of retreat,
. 2 T‘:OK'IJ
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Now, to torm the order of retreat, the rear
. Thip B of the line of battle is to heave-to, and
the reft of the fhips are to bear away, and {leer
with the wind one point upon the Tarboard quar-
ter, till they fucceflively bring the fhip B at right
angles with the wind, when they are to heave-to.
The fhips being arrived in the order of retreat,
they are to proceced upon the proper courfe,
being careful to rcoulate thejr failing {o as to
preferve themfelves in a linc acrols the wind.
Was the fleet in a line upon the flarboard
tack, the rear fhip'is to heave to, and the reft
are to fteer with the wind a'point upon the ftar-
board quarter, till they bring the'féar Thip at right
angles with thé¢ wind. By ficering along with
the wind a point quartering, the flect fails along
the dotted paralels; and arrives in tl\c order of
retreat at the fame diftance cach fhip ‘held ffom

the other in the order of battle, for ABC is an
iofceles triangle. -

PR OB VIIL

From the Order of Retreat to form the Order of
Seiling, -with the i¥ind on the flarloara Side. ‘

Iet A.B.C. plate g, fig. 7, reprefent the order
o: retrcat, A1, B2, Cg, the three lines of the

L 3 order
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order of failing from the fhips ABC, which
are to become the vans.

Now, to form the order of failing, let the van
fhips A.B.C. fteer along their refpettive lines of
bearings, the reflt of the fleet bauling the wind
abeam, and following their van, as they {uccel-
fively arrive in their wakes at the points A.B,C,

When the weather-line Cg has formed, it 1s 1o
heave-to, the centre doing the fame when abreaft
of the weather-line; and when the lee-line is
abreaft of both, they are to make fail. If the

lines be now at an improper diftance, they are
to regulate accordingly. |

To torm the order with the wind on the lar-
board fide, D is to become the van of the
weather-line, and the fhips are to haul the wind

upon the larboard tack, following their refpec-
tive vans.

PR O B. IX.

rem the Order of Retreat, 1o form the Order of
Batile.

[.et AD, plate g, fig. 6, reprefent the thips in
the order of retreat, and AB the larboard line
of bearing of the order of battle,

Now,.to form the order of battle on the lar-
board tack, the larboard fhip A, which is to be-

3 come
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come the van of the order of battle, is to heave-
. to on the larboard tack, and the remainder of the
fhips are to fleer with the wind a point upon the

larboard quarter, till they bring the van-tc bear
{ix points from the wind, when they are to Leave-
to on the larboard tack. Thus they will pro-
ceed along the dotted parallels, and arrive in the
order of battle at the fame diftance from each
other they held in the order of retreat, BAD
being an ifo{celes trlangle

If 1t be required to form upon the ftarboard
tack, the Jhip D is to heave-to upon the ftar-
board tack, and the reft are to fteer with the
wind a point upon the ftarboard quarter, till D
bears fix points from the wind, when they are to
heave-to on the ftarboard tack. -

PR OB, X.-

To work to Windward in the Order of Saf!fff;g.

Let the :three lines, A1, Bjs, Cg, plate 3, fig.
8, reprelent the lines of bearings of the order of
latling when clofe hauled upon the larboard
tack, and the three lines 1C, gD, gE, the
thrce lines of bearings, when clofe hauled
upon the ftarboard tack, and the fmall circles

numbered 1, 4, 7, the van fhips in the order of
L 4 ~ failing
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failing upon the larboard tack abreaft of each
other.

To explain the manner of performing this
problem, for the fake of fimplicity, we fhall con-
fider the manceuvres of the three van fhips cnly,
which is fufficient, as the remainder of the fhips
are to tack in fucceflion after their refpelive
van.

Now, to form the order of failing on the
other tack, let the van fhip 1 of the lee-line tack
and ftand on; and when the van fhip 4 of the
centre line brings the van of the lee-line four
points abaft her lee-beam, viz. inthe diretiion
5.2. fhe is to tack; the van of the weather line
tacking when the van of the centre 1s four points
abaft her lee-beam, viz. in the diretltion g.6. at
which time the fhips will be abreaft of each

other upon the ftarboard tack, as reprefcnted by
the large dots 3. 6. 9.

PR OB. XI

Tc werk to Windward in the Order of Baitle.

To wark to windward in the order of battle,
- the van fhip is to tack firft, and the reft are to

tack in fuccefion in the wake of the next
a‘head*!

PR OB,
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PR O B, XII

To reflore the Order of Baittle, fhould the Wind
come forward lefs than fix Points,

Let AB, plate 3, fig. g, be the order of battle
before the wind fhifts, BC the line of bearing of

the order of battle from the rear thip- after the
wind has fhifted.

Now, that the fhips may form in the line of
bearing BC, let the rear thip B heave-to, and the
ret box off, and bear up as many points from
the line AB as balf the difference between 16 and
the number of points the wind bas altered, added to
what it bas altered, till each fhip, from rear to
van, fthall fucceffively bring the rear fhip to bear
fix points from the point oppofite to the wind,
when they are to heave-to, till the line be formed
as they are 1n the line of bearing.

Dc’maﬂﬁr;zzfan of the foregoing Rule for beqr-
iug up.,

~ That the ﬂlips in the line of battle AB may
form, at their refpethive diftances, in the line of
bearing . BC, 1t is neceflary that the courle of
each fhip fhall be parallel to the bafe of the
ilolceles triangle ABC, Therefore, each muft

bear
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bear up equal to the angle DAC, which is equal
to CAB plus CBA. Now, ABC 15 equal to

what the wind has fhified; and as all the angles
together of the ifofceles triangle ABC are 16

points, the angles at the bafe muft each be half
the difference between the angle B and 16.

PR O B. XIilL

To rg‘?a}e the QOrder of Battie, fhoyld the Wind
draw aft lefs than fix Poinis.

Let AB, plate 2, fig 10, be the order of battle
before the wind changes; AC the line of bear-
ing of the order of battle after the wind has
changed. Now, that the fhips may form in the
line of bearing AC, the van fhip 1s to heave-to,
and the reft are to bear up equal to angle ABC,
which is half the difference between 16 points
and what the wind has cflanged: thus they will
proceed along the dotted parallel lines; and as
ecach thip, fucceflively from van to rear, fhall
* bring the van fhips to bear fix points from the
wind, fhe is to heave to, as then fhe is 1n the ling
of beanng.

To regulate the Diflances of the Ships.

As 1t is impoffible to regulate the diftances of
{z1ps from each other by guefs, would it not be
better
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better, as the mafts of fhips of the line are not
very difimilar in height, to regulate 1t by keep-
ing the main.top-gallant truck of the fhip next
ahead, at a particular altitude above her water-
line, which may be readily done by a quadrant,
and would {ubltitute fomewhat of truth in the
licu of guels. For the fake of example, let it
be prefumed, that from the truck to the water-
line is 168 feet, then for the fhip ahead to be
half a cable off, her truck and water-line muft
fubtend an angle of about 25 degrees, ata cable
off about 13 degrees, and at two cables off about
6 degrees. a

‘The diftance of the lines from each other
fhould be half their length, which will give f{uf-
ficient room for manceuvring, They will be at
this diftance from each other, if the rear of the
centre be in ftation, when the rear of the centre-

line, oblerved from the van fhips of the ftar-

board and larboard lines, fubtends an angle of
26 degrees with their wakes, '

"'

CHAP.
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CHAP XIV.

O~ SigNALs.

Aii fignal:, to be effectual, mult be fimple,
and compofed in {uch a manner as to exprels

the fame fignification at whatever maft-head, or
vard-arm, they may be difplayed from. The
following day fignals will be found to have thefe
advantages.

The plan is, to exprefls numbers by diftinttly
coloured flags, each number referring to a cer-
tain_fignification, to be agreed on before-hand.

Mide of expreffing 999 Numbers ég' Eleven Flags
and One Pennant,

. in the table of flags, plate g, there are ten
flags, each flag reprefenting the number placed

againft it, and a {ubftitute flag reprefenting the
[ame number with any flag which may have been
hoifted next above 1t. To exprels from g to gg,
hoift the flag ftanding for the firlk figure of the
given number, above the flag ftanding for the
fecond; thatis, to exprels 45, hoilt flag 4, above
flag 5, as thewn plate 3, figure 11;—Dbut fhould

the
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the given numbér be two fimilar figures, for'in.
ftance 555 1t is to be exprefled by hoifting flag
5, above the {ubltitute, as thewn, plate 3, figure
12. To exprefs from gg to ggg, hoift the flags
one above the other in the order of the figures
of the given number ;—thus, 245 is expreffed by:
hoifting flag 2, above 4, above 5; and 225 by
flag 2, above the {fubflitute, above 5; and 522,
by flag 5, above 2, above the fubflitute. But
as there are {fome Inftances in which the elevemn
flags are infufficient to exprels numbers above
99, a fhort thick pennant, denoting that 1be lgf
Jigure of the given number is the fame as the firfF,
is propofed to remedy the defedt; therefore, to
exprels 545, which is a number that could not
be exprefled by the eleven flags, hoift Hag 5,
above 4, above the pennant; allo to exprefs
444, hoift flag 4, above the {ubftitute, above the
pennant. |

Should it not be required to exprefs more
than 1gg fignals, 1t will be found more fimple
to let the pennant exprefls 10o0.

Each flag 1s to be marked on the tablmg wuh
the number it reprelents, (which will 1dentify the
flag) and 1s to' be fitted with a tack about a
fathom long, {o that when one flag is bent to the
tack ot another, they may appear diffinf, at a
diftance, when they are difplayed. +
As
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As flag fignals are frequently rendered in-
diftin&t, either from pofition, want of wind, or a
dull light, the author prefumes that day fignals
compofed of comes and cylinders would be the moft
perfe@ kind hitherto invented, finee they neither
~ require wind, nor a very diftinét light, and have
the fame appearance fram every borizontal pofition.
By means of the eleven fhapes contained in the
table of fhapes, plate 3,

9g9 numbers
may be exprefled. Thefe fhapes reprefent the
fame fignification with their correfponding flags,
and the one, figure 14, performs the office of the

pennant; therefore the numbers arc exprefled
by them in the fame manner as by the flags.

Thefe fhapes may be made of light wicker,
and painted black; and if about three feet dia-
meter, they will appear diftinét to a confiderable
diftance. 1 have often obferved a top-gallant-
truck, an objc&t not more than a foot over,
when the colour of the flag hoifted to it was per-
ietlly fudiftindl.

Should the room thefe {hapes occupy, when
made of wicker, render them objetionable, they
may be formed of canvas, {et out with hoops;
thus ma_,ae, they will collaple into a fmall com-
pals when they are out of ule.

The thapes will fhew to greater advantage if

they be hoifted to the yard-arms, or ftays, as re-
pre-
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prefented by figure 13, piate q, Inftead of the
maft-heads.

In blowing weather, or when, from circum-
ftances, fhips cannot approach near enough to
each other to hail, it will be found convenient
to have a light board, about eight feet by three,
painted dlack, that the latitude, longitude, and
any fhort fentences may be communicated by
writing upon the board with chalk. Upon fhew-
ing the board, wave a. {mall white flag to the
fhip you wifh to communicate with, which is to

be repeated by her when the writing is under-
ftood. ,

A telegraph will alfo be found extremely con..
venient to exprefs the numerical fignals, and
may be formed in the following manner. Fig.
15, plate g, reprefents a large board, contrived
to turn round upon the pole AC:——BD, BD
are grooves to receive the figures of the number
to be fhewn, as reprelented by 453, each
fisure being painted black upon a thin white
board or fheet of tin. Let the other fide of
the board be prepared with grooves in the fame
manner, for the convenience of fixing another
number while the firft is exhibiting, Between
each exhibition, wave a wiite flag, to denote.
that the number is underftood.

Py the addition of an alphabet to this tele-
graphy wor.ls may be exprefled to diftant parties:

" for
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for inftance, let each party have 4 diflionary
with the words numbered, under each letter of
the alph§bet5 from one throughout ; then to ex-
ptefs any word, fhew its number and the letter
it begins with, as reprefented in the figure by
A 453. | |

'Fo communtcate a fentence expeditioufly, let
it be wrtten as fhort as poffible, leaving out
- {uch words as can be omitted without deftroy-
ing the -idea, and above each word write the
number placed againft 1t in the di¢tionary: a
{entence thus prepared, and placed before the
perfon who attends the telegraph, will very
much facilitate the communication.

Significations.

The fhips of the fleet are to be denoted. by

particular vanes, fixed at either of the mall-
heads. Each fhip is alfo to have affigned to her
a particular pennant, which, being hoilted alone,
exprefles a wifh to communicate with that fhip;
but when hoifted with a fignal, exprefles that

the fignal particularly applies to her.

General
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General Significations.

o An acknowledgment that the fignal is une
derftood by the fleet.
1 Annulling.
o Tack, headmoft and weathermoft firft.
g Veer, fternmoft and leewardmoft firft.
4 Make fail,
5 Shorten fail.
6 Ships ahead, fhorten fail.
7 Ships aftern, make more fail.
8 Gather together.
g Open to a greater diftance.
10 Heave-to on the ftarboard tack.
11 Heave-to on the larboard tack.
12 Take in your ftudding-fails, and prepare to
haul the wind.
15 Haul the wind to ftarboard.
14 Haul the wind to port.
15 Ships to ftarboard, join the fleet.
16 Ships to port, join the fleet.
17 Continue as before, though the commodore
does otherwile.
18 Prepare to hoift foreign colours, (I will fhew
the nation’s jack I mean.)
19 Shew no lights during the night, and keep
in clofe order, as I fhall carry no top-

light,
M * 20 A
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20 A ftrange fail 1s fufpe@led to be in the flect,
any fhip difcovering her, is to hoift he;
enfign and run towards her.

21 Difperfe, and each fhip do the beft for
herlelf.

22 Be particularly attentive, as I am going to
make feveral fignals which I intend to
have exccuted in the night.

23 Obferve my telegraph.

24 For all commanders, or a particular com-
mander.

oz For an officer from every fhip, or a par
ucular thip.

=6 Open your fignal letter.

To prevent thefle fignals being of fervice to
the enemy, let each fhip be furnifhed with a

fignal letter, exprefling, that ¢¢ hereafter the
numbers annexed to the fignifications will be

{bifted.” For inftance, let the fignifications in

future be.numbered 1, 2, 34 &¢. inftead of o, 1;
2, &CI &C. &C.

Hours
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Hours after Dark.
97 At the hour of 6
28 Ditto . 7 |
%9 D{tto ) 6 > before midnight.
go Ditto - 0
a1 Ditto - 10 ‘
g2 Ditto - 11 J

gq Ditto - 12 midnight,

g4 Ditto - I

g5 Ditto - 2 |

g6 Ditto - 3\, after midnight,
37 Ditto - 4 ‘

38 Ditto - 5 |

39 Ditto - 6_J

The purpofe of thefe fignals will be {een by
the two following examples. Let 1t be pre-
{umed that the fleet thould be chafed during the
day, and that it is the intention of the commo-
dore to avoid the enemy by altering the courfe
after dark. To make a fignal during the night
for this purpole would fhew his {ituation; there-
fore, before dark, let the commodore fthew the
hour he intends to alter his courle, and the
courfe he means to fteer. Or fhould the com-
modore imagine he has not {ufficient run for the
night, lgt him fhew the hour he intends to heave-

to, which will prevent confiderable confufion,as
M 2 cach
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each fhip will be prepared for the circumfance,

and upon the look-out to avoid thofe which
have already hove-to.

471 EDN jiss| SHE l463 WhbS {l7:1 NbW

Points of the Compafs.

|

.

o] North |} 48| Eaft s6) South |64 Weft
1| NbE Hesg| EbS Hc3] SbW |{65] WbHN
2| NNE || s0{ ESE |8 SSW |{66] WNW
3INEBN || 51| SEDE [{s9! SWhHS 67{ NW bW
+/ NE [|isz| SE m' SW l68| Nw |
{{NEBE ll53{SEbS [[61]SWbhW| 69| NW b N

<6y, ENE gal SSKE 621 WsW 70 NNW

Thele fignals are to fhew the courfe to be

ficered ; or the bearings of an objett pointed out
by fignal,

§ rgnifications which may be exprefled by Skips of the

r Flees.
72 A ftrange fail.
73 Two firange fail.
74 Three firange fail.
;5 A-fleet.
5 Requeft the affiftance of a furgeon; fhip
nearelt, to fend her furgeon.
=7 Requeft the commodore to go ahead, to fet
up .m_v ffgging.
78 Requefl to fpeak the commodore.
79 We are over-prefled with fail,

~
F
~r
/

85 We have {prung a leak.

51 A
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81 A mutiny Is on board us.
82 We fee the land.

83 We have got {oundings.
84 We require immediate affiftance.

&ce. &c.

Significations addreffed to particular Ships.

85 Come within hail.

86 I intend to fend a boat en boeard you.
67 Send a boat.

88 Lead the fleet.

89 Take a particular thip in tow. (The tower
~ and tow’s pennants will be thewn.)
go Caft off the fhip in tow.
g1 Make f{ail upon particular beariugs, (as will
be fhewn by the bearings expraffed) and
look out for the land.
92 Make fail upon particular bearings, and
{found. .
93 Chale upon particular bearings.
g4 Bring the firanger to the commodore.
95 LExammne the ftranger, If neutral, pafs her.
g6 Hoult the admiralty fignal.
97 Return to the fleet.
98 Situate yourfelf between the diftant fhips
and the fleet, to repeat fignals.
99 Kecp your Rtation,
&e. &e.
M 3 Suefioi
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Quepion-Significations,

1co Do you lee the land ?

101 Have you got foundings?

102 Do you gain upon the chafe?

109 Isthe chale a friend, enemy, or neutral ?

104 Is fhe of force?

105 What was your longitude by the mean of
your late obfervations, continued on, by
the chronometer, to the preceding noon?

106 What was your longitude by the chrono-
meter, at the preceding noon?

107 What was your latitude by meridian, or
double alutude, at the preceding noon?

108 What 1s your variation ?

109 What are your foundings?

110 How many ftrange fail do you count?
&c. &c.

All thefe queftions are to be anfwered as ex-
plained under the head,  Anfivering-Significa-
ti0i1s.”’

Anfewering-Significations,
111 No.
112 Yes,
113 Friend.
114 Neutral,
115 Enemy.

116 Sulpicious,
' 117 1
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117 I cannot fay.

118 Inability.

119 Your fignal is not diftinét.
&c. &c.

N. B. Longitude, latitude, and variation, are
to be anfwered by firft hoifting the flags exprefl-
ing the number of the degrees, which being un-
derftood, then hoift the flags exprefling the
number of minutes; and if the number of fail
you count, or your {oundings be required, an-
{wer by hoifting the flags exprefling the number
of fail, or the number of fathoms. Whenever
the flags are intended to exprefs 2 number, hoift
a fhort white pennant with them to prevent their
being taken for a fignification.

Significations refpefting Anchering, and fuch as will
apply only when at Anchor.

120 Repair on board, every perfon belonging
to the fleet.

121 Prepare to fail.

122° Unmoor.
123 Moor.,

124 Lie at fingle anchor,

iy

125 I fhall get under way in the mght. (The
hour will be fhewn.)

126 Weigh, outermoft and leewardmoft fhips
firkt.

M 4 ‘::7 Pre-
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127 Prepare to anchor.
r28 Anchor.

129 Cut, or {lip, outermoft and leewardmoft firft,
&ec., &c.

Regular Maneuvring-Significations.

130 Form the order of failing.

131 Form the order of battle upon the flar.
board-tack.

132 Form the order of battle upon the larboard-
tack.

133 Form the order of retreat.

134 Starboard-line, heave-to,

135 Centre-line, heave-to.

136 Larboard-line, heave-to.

137 Starboard-line, make fail, and follow in
{ucceflion.

138 Centre-line, make fail, and follow in fuc-
ceflion.

139 Larboard-line, make fail, and follow in fuc-
cellion.

140 Tack altogether.

141 Tack in {ucceflion.

142 Tack, and continue in the order of failing.

143 Rear fhip, heave-to; the reft form in the
order of retreat.

144 Starboard fhip, heave-to; the reft form the
‘order of battle, on the ftarboard-tack.
145 Lar-
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145 Larboard fhip, heave:to; the reft form the
order of battle, on the larboard tack.
146 Rear thip, heave-to; the reft form again in
the order of battle, upon the fame tack.
147 Van fhip, heave-to; the reft form again in
the order of battle, upon the fame tack.
- &ec, &e.

N.B. Thefe fignifications are adapted to the
manceuvres explained in the Chapter “ Oz ma-
nenvring & Fleet.” .

The commander of the fleet will fire a gun at

the inftant any of thefe manceuvres are to be
executed, |

Significations appertaining to Battle.

148 Keep the people to their quarters,
149 Exercife the great guns, and fmall arms.
150 Vandivihon, engage.
151 Centre divifion, engage.
ig2 Rear divifion, engage.
153 Engage generally.
154 Leave ofl engaging.
155 Affift a difabled thip,
&c. &,

Night
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Nizbt-Signals.

Night-fignals fhould be ufed as little as pof-
fible, fince they are frequently mifunderftood.
Of neceffity, they muft be compofed either of
Sfound or light, or the two blended together, If
feveral lights are fhewn together, that they may
have the fame ‘appearance frem every horizon-
tal {ituation, 1t will be neceffary to hoift them in
a vertical pofition. In the following fignals,
this circumftance is attended to: the plan is, to
exprels numbers by different kinds of lights; guns
being fired merely to call the attention of the
fleet, prior to making any fignal.

To exprefs numbers, let each light reprefent
ome, cach rocket flve, and each blue-light s, as
fhewn in the following table,
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Significations,

A general acknowledgment that the
fignal made is underftood.

Tack, headmoft and weathermoft
ﬁl‘ﬂ:'.

| Veer, fternmoft and leewardmoft

firft,

| Heave-to upon the ftarboard tack.
|

Heave-to upon the larboard tack,
Annul the preceding fignal.
Make fail.

I am overprefled with fail.
Shorten fail.

I| To fhew my fituation.

I
|
1

0 0 R N WY R ot

Headmoft fhips thorten fail.
Requelt to {peak the commodore.
The fleet continue their courle,

though the commodore does
otherwife,

I am in diflrefs.
On difcovering danger.

| A ftranger is {ufpefled to be in the

fleet,

1| Haul two points to ftarboard,

Haul two points to port,
North,

N. E,
Eaft.
S. E.
South,
S.W.

P Wefl,

N.VW. &c, &c. Ju-~
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Inftrutiions and Remarks.

While the commodore 15 laying to, it will be
proper for him to carry a light at the bow-[prit
end; allp, upon any fhip’s thwarting, to fave a
man, or other circumftance, let' her fhew one
light forwvard and two aft, that other thips may
fee her fiuuation, and know the pofition of her
head.

Upon the fignal being made to tack or veer,
let every thip, as fhe gets upon the other tack,
carry a hght for a fhort time at each cat-head,
to thew that fhe is about.

In dark, difagreeable weather, the commo-
dqre thould frequently make the fignal ¢« To few
bis finatiory” and fhould avoid mangeuvring du-
ring the night as much as pofiible.

Whenever a fignal 1s made by the commo-
dore, the top light fhould be covered, to pre-
vent a confufion of lights.

All fignal-lanthorns thould be made of glafs,
and be big enough to hold feveral candles, for
the fake of a brilliant light.

To dilcever whether a thip is of the fleet or
not, ihew three horizontal lights to her, and let
tbe anfwer be fwo horizontal lights; or, let a
Jigiz and cozuter-fign be agreed upoir—as, hatl the

fufpetted
2
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fufpefled veffel with the words, Lord Howe,
and let the anfwer be, The firff of Fune.

Fog-Signals.

Fog-fignals can only be ’compofed of found, at
different intervals, as fhewn in the following
table of fignifications.

Significations.

t gun, at intervals—To fhew my fituation.
2 guns, quick——Stand upon the ftarboard
tack.

3 guns, quick—Stand upon the larboard
tack,

2 guns, a minute feparate—ILay-to on the
ftarboard tack. |

3 guns, a minute {eparate—Lay-to on the
larboard tack.

2 guns, 2 minutes {eparate-—Make {ail.

3 guns, 2 minutes {gparate—Shorten fail.

4 guns, quick—Require affiftance.

5 guns, quick—Difcovering danger.

Tre
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Inftrutiions.

All fhips upon their proper tack and courfe
are to beat drums and ring bells at intervals.

All thips, either upon the wrong tack, or off
their courfe, or laying-to, are to fire mufkets

continually till they renew their courle.
A gencral acknowledgment that the fignal

made 1s underftood is avoided, as guns from
different fhips of the fleet would caule contufion,

MVSEVY)
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